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Direct Testimony of Dennis Schumaker
Docket No. E-01345A-16-0_36 Ct. al.
Page 1

l INTRODUCTION

2 Q. Please state your name, occupation, and business address.

A.3

4

5

My name is Dennis ]. Schumaker. I am a management consultant and one of the officers and

owners of Schumaker & Company. My address is 3101 Walnut Ridge Drive, Ann Arbor,

Michigan 48103. I appear in this case as a witness on behalf of the Arizona Corporation

Commission Staff.6

7

8 Q . Please provide your background and qualifications for testimony in this proceeding.

A .9

10

11

12

a13

14

15

16

17

I have over 35 years of management consulting experience, primarily in the utilities industry.

I have substantial experience wide all aspects of power plant operations and maintenance,

fuels management, and fuels accounting. I was previously a mechanical/nuclear design

engineer with Bechtel Corporation prior to entering management consulting. I am a Certified

Management Consultant (CMC®), a Project Management Professional (PMP®), and

Microsoft Certi fied Systems Engineer (MCSE®) and have a Bachelor of Mechanical

Engineering and a Master of Science in Nuclear Engineering from the Ohio State University,

and a Master of Business Administration from the University of Michigan. I have attached

my resume as Exhibit A, which contains a summary of my professional experience.

18

19 Q. What is the purpose of this testimony?

20 A.

21

22

23

The purpose of my testimony is to sponsor the Fuel and Purchased Power Procurement

Audit of Arizona Public Service Company ("APS") that Schumaker & Company conducted at

the request of the Arizona Corporation Commission Staff ("StafF'). This report is Exhibit B

to this testimony.

24
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1 Q. What drove the need to have a fuel and purchased power audit performed?

A.2

3

4

5

6

7

8

APSIs current rate structure contains a Power Supply Adjustor ("PSA") mechanism that

permits APS to either credit or recover fuel and purchased power related costs if the actual

costs are less Dian or exceed what had been estimated in the original rate case. Fuel and

purchased power costs can change significantly in a short time based on economic conditions

and items for which APS has little control. Because these costs can be passed on to the

ratepayers without any hearing or extensive examination, it is important that the management

processes and the financial accounting of these costs be diorough and correct. By having an

9 outside third party review these items, Staff can assure drat these items are being properly

10 managed and the costs are being properly accounted for and that the rates being charged to

customers are accurate.

12

13 Q. Did your audit identify any significant areas of concern?

14 A.

15

16

17

18

We did not identify any significant areas of concern in either the management activities or

financial activities review of APS's fuel and purchased power activities. Nor did we identify

any significant areas of concern regarding the plan for administering the PSA mechanism

approved for APS by the Arizona Corporation Commission ("ACC" or "Commission") on

June 28, 2007, in Decision No. 69663, (amended by the Commission on December 30, 2009,

19 in Decision No. 71448 and further amended by the Commission on May 24, 2012, in

20 Within APS, the PSA is calculated in accordance with Plan of

21

22

Decision No. 73183).

Administration ("POA"), which describes the plan for administering the PSA mechanism.

The POA's effective date was February 6, 2013.

23

24

25

26 1. We have also indicated the

The audit produced six (6) recommendations to improve certain activities regarding,

primarily, improvement in documentation of certain processes. The actual recommendation

contained in the audit report are shown in Exhibit
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l

2

recommendation number, page number in the report, priority, and estimated time-frame to

initiate implementation efforts. The details of each recommendation can be found in Chapter

3 II .- Management/ Review offS/ Cori: and Chapter III - Finamia/ Review of P.llA Com, where die

subject matter is evaluated.4

5

6
7

Exhibit 1
Summary of Recommendations

l

l

l
Implementation

Initiation
Time FrameDescription PriorityPage

111 13 06 MonthsHigh
made ro the coal supply chain to yield some plant

111-1 52 Medium 012 Months

111-2 52 012 MonthsMedium

l

I

I

1113 52 Medium 06 Months

111-4 53 Low 06 Months

111-5 Medium53 012 Months

Perform a study to determine if changes can be

efficiencies. (Refer to Finding IIé.>
Improve spreadsheet usage and associated
references and crossreferences on how used.
(Refer to Finding III-1)

Have internal or external auditors audit PSA Slings,
as they have yet to address PSA filing procedures.
(Refer to FindingIII-5.)

Incorporate more detailed implementation steps,
including sample screen prints, in Monthly PSA
Filingsdocumentation, plus risk management
documentation, which should be reviewed and
modified, as necessary, at least annually. (Refer to
Finding 1116, Finding III-7, and Finding III10.)

Develop formal written documentation for
supplemental fuel charges or refunds. (Refer to
Finding III8.)

\Vhen a counterparty vetting shows that it is
overexposed, some system configuration updates
could be made. (Refer to Finding 11111

8

9 To assist APS management in developing implementation plans, each recommendation has

10 been assigned a priority of "high," "medium," or "low" according to the following criteria:

11

12 High - Designated recommendations are high priority because of their importance

13 and urgency. These represent significant benefit potential, major improvements to

14 service,or substantial improvements to methods or procedures.

15
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l Medium - Designated recommendations are of medium priority. In some instances,

the implementation of these recommendations is expected to provide moderate

improvements in prof i tabi li ty  of operat ions, or management methods and

performance. In other instances, implementation may provide significant longer-term

benefits, which are less predictable.

l

Low - Designated recommendations reflect a lower priority. In many instances, they

should be studied further or implemented sometime during the next few years.

Potential benefits are perceived to be either modest or difficult to measure.

i

Q. Does this conclude Staffs Direct Testimony?

A.

2

3

4

5

6

7

8

9

10

l l

12 Yes, it does.

I

i
!
!

i
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1Final Rzpor/

I. Executive Summary

Arizona Public Service Company (APS) is an electric generation, transmission, and distribution company
with service territory in the l)hoer1L\: metropolitan area and throughout the State of Arizona. APS is a
subsidiary of Pinnacle West Capital Corporation (PWCC). As of December 31, 2015, APS was serving
approximately 1.2 million customers in various counties in Arizona. Pinnacle West Capital Corporation
owns all of the outstanding common stock of APS.

A. Background

APS's current rates became effective July 1, 2012, pursuant to Decision No. 73183. The decision
resulted in a total revenue requirement increase of zero dollars. This amount is comprised of (1) a non-
fuel base rate increase of $116.3 million, which includes providing for a remen on plant that is in service
as of March 31, 2012 (Post-Test Year Plant); (2) a fuel base rate decrease of 3153.1 million; and a
transfer of cost recovery from the Renewable Energy Surcharge (RFS) to base rates.

The decision approved the Settlement Agreement dated january 6, 2012, whose terms included:

4

4

4

4

4

4

4

4

Q

4

4

o

A 0% base rate impact

A four-year rate case stay out, in which APS agreed not to raise base rates prior to lily 1, "Ol 6
as a result of any new general rate case filing

A Lost Fixed Cost Recovery mechanism

Treatment of Four Corners acquisition

An authorized ROE of 10.00/0

Post-test year plant through March 31 , 2012

Deferral of property taxes above or below a 2010 test year level caused by changes to Arizona
properly tax rate

Removal of the Power Supply Adjustor (PSA) 90/10 sharing provision

Modifications to the Fnvironmental Improvement Surcharge and Transmission Cost Adjustor

An experimental buy~through (AG-1) rate for large commercial and industrial (C&I) customers

An expanded low income bill assistance program

A new line extension policy

B. Scope of Work

libel and Purchased Power Procurement Audit was as follows:The scope of work associated with

1/24/2077 Schumaker & Company 0
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l

l
l1.

i

l

i
I

I

|
I

l

i

nII
I

I

iI.
i

7.

8.

9.

Identify the utility's authorized decision makers, up to Loc Board level, who approve fuel and

purchased power procurement policies and/or who are authorized to approve procurement

transactions. Provide the names of the individuals.

2. For the test year period, audit the fuel and purchased power costs that APS includes within its PSA.

3. Determine A TS's overall fuel and purchased power procurement policy, providing commentary

on the effectiveness or the sufficiency of the goals and strategies.

4. Review aNd. report significant plant outages other than outages.

5. Determine if there have been declines in operating availability, equivalent availability, or capacity

factors of the nonnuclear plants owned by APS and, if so, determine any impact of such decline

on ratepayers.

6. Conduct on-site inspections of at least two of Al'S's non-nuclear generating stations and report

findings, conclusions and recommendations regarding Al'Sls fuel handling, quality control (i.e.

weighing sampling, scale calibrations, etc.), inventory surveying methodologies and results,

performance monitoring (i.e. heat rate), and maintenance.

Review and analyze the system simulation model(s) APS uses to develop forecasts of fuel and

purchased power volume requirements.

Review and analyze the model used by day-ahead traders to determine the correct dispatch of

resources, etc.

Review a representative sample of APP's fuel and purchased power contracts for reasonableness

and for compliance with the terms and conditions.

10. Review APS's use of fuel and purchased power hedging.

11. Review APS's offsystem sales in 2014, 2015 and through the most recent date for which

information is available.

12. Review all internal and external audit reports on die procurement of fuel and purchased power

for the test year and the two prior calendar years. I)etermine if problems identified in the reports

have been addressed by APS.

13. Prepare a report including the results of the analysis described above and containing supported

conclusions and recommendations.

14. Prepare expert testimony as required.

GENERAL REQUIREMENTS APPLICABLE TO ALL WORK ELEMENTS

1.
2.

3.

4.

5.

6.

7.

8.

Attend meetings in person or via teleconference as requested by Staff.

Prepare and submit data requests necessary for the analysis and prepare responses to data

requests served on Staff.

Read and analyze all testimony, schedules and data responses submitted by APS and all other

parties to this docket.

Prepare expert testimony as required and scheduled by the Procedural Order and Staff.

Coordinate testimony wide Staff and other Consultants to ensure that all recommendations are

consistent among Staff witnesses.

Rebut the assertions of APS and interveners with which Staff disagrees.

Appear and testify at the evidentiary hearing regarding this matter.

Assist the Commission's Legal Division with the preparation of cross examination questions.

7/24/2077Schumaker & Company9
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9. Assist the (Commission's Legal Division with the preparation of the legal brief.

10. Review the Recommended Opinion and Order issued by the Hearing Division in this case and

evaluate issues for potential exceptions or rehearing.

11. If requested, appear at and respond to Commissioners' questions at Open Meeting.

12. Assist in evaluation of filings and actions made in compliance with the Commission Decision

that is ultimately issued in this case.

This project included an audit of APS fuel clause filings and APS's policies, practices, procedures, rules,

accounting practices, and cost allocations. Schumaker & Company consultants reviewed support

documentation used to prepare APS's filings and assess current practices and recommend remedial

actions, where appropriate. During the project, we accessed and utilized information from other outside

reviews and audits and looked at and review the reports, audits, analyses, and opinions of third party

entities, agencies, and auditors who have reviewed relevant aspects of ANS's business operations during

the planning and analysis phases of their work.

Schurnaker & Company's approach was in accordance with the U.S. (general Accountability Office (GAO)

generally accepted government auditing standards (CJAGAS) in the United States of America (commonly

referred to as the "Yellow look") and generally accepted audit standards ((HAAS) in the United States of

America. This audit addressed whether /\PS's fuel and purchase power policies and practices are consistent

with generally accepted practices in the electric utility industry and assured that electric power is generated

and delivered at the lowest reasonable costand that costs are accurately recorded.

4

0

4

All cost elements of /\l)S's fuel clause will be audited and reviewed for accuracy and compliance

to ensure that only appropriate costs are being recovered from retail ratepayers.

APP's calculation of the fuel clause is accurate and the costs included in die fuel clause include

only allowed costs.

APP's current accounting and internal control policies, management practices, and operational

procedures as they pertain to APS's administration of the fuel clause are effective and meet

related requirements.

The major elements of the utility fuel clause were reviewed to ensure that reasonable and accurate costs are

being recovered from retail ratepayers. Schumaker & Company reviewed APS practices, policies,

procedures, and compliance with regulations on all major components of fuel costs included in the fuel

clause.

The two major review sections in our report include t;he following:

Management Review

0

4

4

Q

Coal costs and plant operations

Gas for electric power production

Nuclear fuel expense

Purchased power expense and sales for resale

7/24/2077 Schumaker & Company 9
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1

Financial Review
;

O

0

fuel clause computations

Fuel clause related policies, procedures, rules, cost allocations, and manuals, etc.

C.SunnnaqfofRec0nnnendadons

The audit produced six (6) recommendations, which are contained in this report. The actual

recommendation statements contained in the audit report are shown in Fxhibi/ 17. We have also indicated

the recommendation number, page number in the report, priority, and estimated time-frame to initiate

implementation efforts. The details of each recommendation can be found in C/Jap/er II - Maf1agen1e/1/

Review o/P_SA C0x/5 and Chap/er Ill .- Finanria/ Review o/RSL4 Co;/J, where the subject matter is evaluated. i

i

l

Exhibit 1-1
Summary of Recommendations

Implementation

Initiation
Time FrameDescription PageI.

I I 1 13 06 Months

Priority

High
I

012 MonthsMedium52I I I I

Medium 012 Months1112 52

1113 06 MonthsMedium52

1114 53 06 l\IonthsLow

Medium53111-5 012 Months

Pcrfonn a study ro determine if changes can be

made to the coal supply chain to yield some plant

efficiencies. (Refer ro Finding II-2.)

Improve spreadsheet usage and associated

references and crossreferences on how used.

(Refer to  F inding llI1)

Have internal or external auditors audit PSA filings
as they have yet to address PSA filing procedures.
(Refer to Finding Ill5.)

Incorporate more detailed implernentadon steps,
including sample screen prints in Monthly PSA
Filings documentation, plus risk management
documentation, which should be reviewed and
modified, as necessary, at least annually. (Refer to
Finding 1116 Finding 1117, and Finding I I I l0 . )

Develop formal written documentation for
supplemental fuel charges or refunds. (Refer to
Finding I ll8.)

\\/llen a counterparty vetting shows that it is
overexposed, some system configuration updates
could be made. (Refer to Finding IlIl1.)

To assist Arizona Public Service management in developing implementation plans, each rccommendadon

has been assigned a priority of "lligh," "medium," or "low" according to the following criteria:

1/24/2077Schumaker & Company9
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O High - Designated recommendations are high priority because of their importance and urgency.

These represent significant benefit potential, major improvements to service, or substantial

improvements to methods or procedures.

o Medium - Designated recommendations are of medium priority. In some instances, the

implementation of these recommendations is expected ro provide moderate improvements in

profitability of operations, or management methods and performance. In other instances,

implementation may provide significant longer-term benefits, which are less predictable.

o L o w- Designated recommendations reflect a lower priority. In many instances, they should be

studied further or implemented sometime during the next few years. Potential benefits are

perceived to be either modest or difficult to measure.

l

l

I

l

1/24/2077 Schumacher & Company 0
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II. Management Review of PSA Costs

A. Power Generation Background

APS has a total generation capability of 6,184 MW, which consists of: '

O

4

4

o

Palo Verde Nuclear (Jenerating Station (Palo Verde) comprises 1,146 MW or 18.530/0,

Natural gas generation comprises 3,109 MW or 50.270/0;

Coal generation comprises 1,672 MW or 27.04°/o;
Oil generation comprises 70 MW or 1.330/0.

Plus the remaining 187 MW (3.03%) of generation is solar.

Gcneradon fuel sources is summarized in Fxhibi/ II./.:

Exhibit 11-1
Generation Fuel Sources

as of October 30, 2016
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Source: information Response 6

The coal units are located in the north and eastern parts of Arizona or in northwest New Mexico, near

to the source of coal, and the gas plants are located nearer to Phoenix on interstate pipelines - as shown

in Fxhibi/ 11-2. As can be seen in ]I.v/Ji/JH H3,several coal and gas/oil facilities have been retired in

recent years (2013 & 2015) due to environmental issues and as solar and natural gas generation has

become more economic, especially with respect to combined cycle natural gas plants. The units with the

highest annual capacity factors are the nuclear and coal units, although some coal units annual capacity

factors have decreased from that of a typical base load unit. APS Solar photovoltaic (PV) generation has

grown over the last several years, although its annual capacity factor is rarely over 40°/o, the sun does not
shine at night.
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Exhibit 11-2
Major Power Generation Facilities

as of October 30, 2016
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Exhibit 11-3
APS Nuclear and Fossil Generation

as of October 30, 2016
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APS solar generation is shown in }"xyzbi/ 114.

Exhibit 11-4
APS Solar Generation
as of October 30, 2016
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Schumaker & Company consultants visited and reviewed the operations at one coal generating station

and one gas generating station. The results of these reviews are discussed in the following sections.

B. Task 1: Coal Costs and Plant Operations

RFP Scope Callouts

The minimum tasks to be performed in the area of Coal Costs include the following:
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Q Review APP's policies and practices of monitoring, auditing and reviewing the coal costs in a

manner that assures that electric power is generated and delivered at the lowest reasonable cost.

Document current delivery and acceptance practices related to incurring fuel charges including

transportation, handling, and other related costs.

o

O

Assess whether any ANS coal contract would reasonably have been expected to provide a fuel

source that would enable electric power to be generated at due lowest reasonable cost given the

circumstances, available options, and information known at the time of contracting.

Review and evaluate coal costs and charges (both direct and indirect) to determine if costs

charged to APS are proper.

Cholera Supply Chain Review

Schumaker & Company consultants selected the Cholla Plant for an on-site review of fuel handling and

plant operations. The Cholla Plant is a four-unit facility (with one unit being retired in 2015) located
near Winslow, Arizona. The units are shown in Fvbz[1i/ I15.'

Exhibit 11-5
Cholla Generating Station
as of September 30, 2016

In Service Comm antsBook Life MW CapacityI
116

260

271

414

2028

Retired 10/15

2035

n/a Owned by PacificCorp, Operated By APS

Unix 1 1962

Unit 2 1978

Unit 3 1980

Unit 4 1981

Source: Information Response 6

Coal is received at the plant from the EL Segundo mine, which is located 184 rail miles from the plant in

New Mexico. The coal is crushed at die mine and some blending might be performed prior to being

loaded into 100 ton railcars for delivery to the plant. The coal has a targeted 9,200 BM per pound

requirement in accordance with the coal contract with Peabody CoalSales, and there are premiums and

penalties associated with the Btu target. 1wo sets of 128-car trains are operated by Burlington Northern

Santa le (BNSF) railroad, and coal deliveries are scheduled by l"uel Supplv to meet the expected

generation needs. Each railcar is weighed at the mine, and APS pays both tonnage delivered and

railroad cost based on those weights, as further specified below:'

4 Pursuant to the executed contract, APS purchases the coal (IOB- Freight ()n Board) mine

from Peabody CoalSales, l.l .C.

0 Coal is officially weighed at the mine, and both Cholera (APS/PacifiCorp) and BNSF Rai] accept

the mine's certified scales for the weighing of coal.

Schumaker & Company1/24/2077 9
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4 The mine scales arc certified in the spring and fall of each year by the New Mexico Department

of Agriculture (CSA Article 7, 7.4 Scale Testing)

4

9

Mine scales are sealed. If seals are ever broken, a recertification test is triggered (similar to

certified pump seals at a gas station gas pump)

Coal customers may attend the bi-annual scale testing, and APS has done this in the past.

Coal cars are placed into a rail siding where APS personnel reposition them for the coal unloading. A

railcar is positioned over unloading chutes and the bottom dump doors arc. opened to empty the railcars.

It takes about 3-4 minutes to dump a car. There are belt scales at the Cholla Plant which are used to

meter the coal tonnage from unloading to the units or die reclaim pile. These coal belt meters can be

used to measure the coal obtained from each railcar for comparison to the railroad/mine manifest. The

coal belt meters can trigger a belt scale preventative when there exists a 3% deviation between the mine

manifest weights and the Cholla belt meter reads. The Cholera Plant can turn a 128-car train in as short

as 16 hours. There are demurrage charges that can arise at something like 24 hours but APS has not

experienced any demurrage charges. Ideally, the Cholera Plant strives to move the coal from the railcar

directly into the plant to avoid stack out and reclaim activities. `

As the railcars are unloaded, the coal moves over the bolt scales and is either moved through a coal

crusher and into a specific unit in the plant or stacked out to the coal pile. As the coal is unloaded, coal

samples are taken which can be sent to an outside laboratory for testing (BTU content, ash, sulfur, etc.)

for verification of samples taken at the mine as the railcars are loaded. "

APS receives monthly invoices from both BNSF and Peabody CoalSales, LLC. BNSF bills for each

railcar moved based on the mine tonnage. The railcar manifests arc used to verify the invoices prior to

being approved for payment. Peabody CoalSalcs submits two invoices - one for the tonnage delivered

in the month and a second invoice which computes the premiums and/or penalties having to do wide

the coal quality delivered. These invoices are checked against the railroad manifests in generation

accounting at the Cholla Plant prior to being approved for payment

Findings & Conclusions

F i ndi ng 11-1 Coal procurement, delivery, and receipt at the Cholla Plant is reasonable

and consistent with our industry expectations.

i

9

l

The way the coal contracts are structured to procure coal via a long-term contract and the delivery

arrangement with the railroad meets our expectations. Most coal contracts that we have seen are usually

FOB mine wide the owners having to arrange transportation and certified mine weights being the

measurement for payment. There are sufficient checks and balances built into the invoice approval

process tO assure only proper payment occurs."
l

l

l
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I

Finding 11-2;
I

There may be opportunities to fine tune coal deliveries at Cholla to
minimize coal pile stack out.

z
I

With the change in operation at (Jolla, the supply chain and coal inventory levels should be looked at in

a formal study in Fuel Supply. r

O

I

i
I

I
I
I

I
I

The Cholla Plant is living in a definitely different world from when Ir was first built. Natural

gas plants can be competitive with Cholla based on the price of natural gas. When natural gas

prices are in the SO to $4 per mc, natural gas is competitive with Cholla, which translates into

less operation of the plant.

4

o

Une unit at Cholla has been retired. lcss coal needed at the plant.

The train size has been set at 128 cars. Init was smaller could we experience less stack out?

Schumaker 8: Company has experience with a small plant in Michigan that converted from receiving its

coal by rail to receiving coal by truck. the trucks could deliver every day on a schedule that resulted

dumping the load directly into the plant greatly minimizing stack out. They achieved significant savings

(for them) by changing their supply chain. Although the Cholla Plant is operating in a different

environment, there may still be some opportunities to improve the coal supply chain to the plant.

Recommendations

Recommendation 11-1 Perform a study to determine if changes can be made to the coal

supply chain to yield some plant efficiencies. (Refer to

Finding II-2.)

The utilization of the Cho Ha Plant has changed significantly from when it was first built as a base load

plant. The plant is being operated more as an intermediate plant where it is being asked to follow load.

At the time of the last fuel audit, Cholla was being operated as more of a base load facility, but it appears

that the future will be different.

Cholla Fuel Burn

The preceding section got the coal to the Cholla Plant, and establishes the Average Unit Cost (A UC)

that through the process of burning the coal impacts the Power Supply Adjustor. The amount of fuel
that each urlit burns in a month is determined by the Cholla belt meter reads as coal is fed into each

unit's silos. "'

Generation Accounting maintains spreadsheets which not only track the coal received, coal burned, and

coal stacked out. A running computation of the Average Unit Cost per ton is calculated at the end of

each month and it is applied to the coal burned for the month uniformly across all the units. "

1/24/2017 Schumacher & Company 0
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The coal burned is determined by the belt meters which arc shown in l ivhilzil [I6. Coal can be moved

from the Uld Track feeders (rail car dump), the New Track Feeders (a later installed railcar dump), or

the Reclaim Pile. The yellow circles highlight the belt meters locations that measure the coal going into

a unit's silos. In essence, nothing goes into a unit's silos without being measured. 12

Exhibit 11-6
Cholla Belt Meters

as of September 30, 2016

Cholla Coal Belt Diagram
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Source: Information Response 31

The calculation of the fuel bum is done on a monthly basis in generation accounting in an Fxccl

spreadsheet shown in f8.vhi/2i/ 117 and I8.vbibi/ 11-8.
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Exhibit 11-7
Cholla Fuel Bum Calculation

as of November 30, 2015
l

Year-to-Date
Amoufll Used 8TUlGenllk FlameUri! d Meas.

Current Month
Amoral UsedBTUlUnil Bvunsef-H Rate

1

4 0 s 3 4 3 .0 0 0 0 0 0

0 .w 0
0000
0.000
0000
0000

222010197
2 2 0 1 0 .1 9 718.461579

857

Tons
Tms
Tons
Tons
Tons
Tms
Tons

MCFs 55. 8 49700000

0.000
0.000
0.000
0 000

204.417754
82078548

395496302
2037.4

Reg Cod Recd & Burned
Reg Cod Redeemed
L/S Cod Recd 8 Burned
L/S Coal Redaimed
Alanalive Coal Recd & Burned
Alemalive Coal Redaimed
Teal Coal Burned
Natural Gas

Told BTUs
Gross Generation
Gloss Heal Rate
Het Genexabon [kph]
Net Heat Rate

s 7 2 5 2 8 7 . 0 0 0 0 0 0
1157700.000

s.727 .044 .700 .000
B86178700

9 9 0 4
E27044S47

1 0 7 2 8

4 0 5 3 9 1  7 n o n u o
41757800

9.732
37514883

10833

llniL2

I

0.000
0.000
0000
own
0000
0000

0.000

Tons
Tons
Tons
Tons
Tons
Tons
Tons

Bald:

anno
0000
0000
0 we

5786734.239
83434547

sso1 sa.7as
28935350926

Reg Coal Recd & Burned
Reg Coal Reclaimed
us Coal Flecd & Burned
L/S Cod Redeemed
Alarmaive Coal Recd 6 Burned
Alandive Cod Hedaimed
Teel Coal Burned
Bde: Fad of

Told BTUs
Gross Generation
Gloss Heal Rate
Het Gerenazion Ikwh]
Net Heal Rate

1 2 1 2 1 5 4 9 n 0 0 0 0 0
15360756096

1 2 1 3 s 9 0 9 7 5 6 0 0 9 s
1229570 too

9.871
1 08157511 S

11201

_
_

UniL3
T ons
T ons
T ons
T ons
T ons
Tons
Tons

Bale's

01000
0 w 0
u m m
u m e

52227525
3472. 990

5 5 7 0 0  5 1 5
129

0 000
0 000
0.000
0.000

G37682.89G
79523954

71730s.8s0
2573

18192.579
5.350925

1 3 1 4 3 2 7 5 l ] 0 0 0 I J 0
13844.341 844

1 3 1 6 2 3 1 9 3 4 1  8 4 4
1384978000

8543
1.231 S40Cl3Z

Reg Coal Recd 8 Boned
Reg Eoal Redanmed
us Cod Recd a Boned
L/S Cod Fiedeined
Akandive Coal Redd & Burned
Alterative Coal Reclaimed
Told Coal Burned
Boiler Fud Up

Tdal BTUs
Gross Generation
Gross Heat Rate
Het Generation [kph]
Net Heal Rake

1  m  3 3 3 5 0 0 0 0 0 0
830259454

1 0 1 4 . 0 2 6 2 8 9 4 5 4
104857000

8871
94 816 3"4

10595 10.sas

Source: Information Response )0
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Exhibit 11-8
Generation Accounting Calculation of the Fuel Bum

as of September 30, 2016

TONS DOLLARS
1

UsJulTE $1587B85U5. 564U0386011MATEFIIAL LEDGER BALANCE: C/I 1!0100.]01125

TONS ADJUSTMENT

PLUS: ALTERNATIVE PURCHASED

PLUS: ADJUSTMENT COLOWYO BTU AJD

PLUS: ADJUSTMENT [See Coal Shipment Schedule]

Less: ADJUSTMENT

LESS: PECEIVING ADJUSTMENTS Cod SWAP

TOTAL PURCHASES

TOTAL AFTER PURCHASES s400385.011 157s8s05. 5s

LESS: BURNS BY UNIT AT NEW AUC

UNIT 1 [:HgLLq COAL INVENTORY RECAP

Alternative IA Coal 550486.0213377.580

Akemative PA Coal

139?7 580

0.00

550488.020

UNIT 3 CHULLA COAL INVENTORY RECAP

Alternative IA Coal 1395387.8935430.774

Alternative PA Coal 35430.774 0.00

1395387.89

Total Unit1

Total Unit 3

550486.02
1 395387.89

13977580

35430774

TOTAL BURNS s49408.354 1 .s45,873.91

Choler Coal Sale To Pacificorp per Agreement

MATERIAL LEDGER BALANCE: C/I um00001125 350 977.557 13822731.B5Aug15

Source: lnformntion Response 3()

There is another Excel spreadsheet maintained in Generation Accounting that calculates a cumulative

average aMt cost (ARC) for a ton of coal that is used to translate the tons burned into the dollars

burned from which a general ledger entry can be booked for the month for the fuel burned. l 7uel

burned includes both the cost of the fuel and the cost of the rail transportation. 13

I / °1 / " wSchumaker &  Company9
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Findings & Conclusions

Finding 11-3 The fuel burn calculations are reasonable and within industry
expectations.

Foch spring and fall, a coal pile survey (G PS drive-over) is conducted (by a third party) at Cholla to

measure the size of the coal pile. loch fall, a drilled core sample test of the coal pile is (conducted by a

third party) to analyze the density of the coal pile. If the GPS survey results has a deviation of <>5%

from the Cholla coal pile inventory volume, an adjustment is made to the APS coal pile book inventory.

The last adjustment was made in 2012 as shown in Fxbibi/ 119.

Exhibit 11-9
Coal Pile Inventory Adjustments

as of September 30, 2016
|
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The lack of a need to make adjustments to doe coal pile inventory supports the fact amt the calculation

of the fuel burns at Cholla are reasonably accurate.

9
l
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lRecommendations
ll

None
l

C. Task 2: Gas for Electric Power Production

The minimum tasks to be performed in the area of Gas for electric Power Production include the

following:

o Review gas costs passed through the fuel clause for appropriateness.

o Review and evaluate the adequacy, appropriateness, and impact on the fuel clause of APS's

written procedures and policies for natural gas purchases for electric production.

4

4

Assess the lm act on retail rate a 'ere of APP's sale of natural as purchased or contracted forP P > g p
usage at its generating plants.

Review and analyze the impact on retail ratepayers of purchases and sales of natural gas

purchased or contracted for the execution of off system sales.

4 Obtain and understand all rules and processes designed to address and prevent conflicts of

interest between utility operations and retail ratepayers and any wholesale transactions.

Redhawk Gas Plant

Schumacher 8: Company consultants selected the Redhawk Plant for an on-site review of fuel handling

and plant operations. The Redhawk Plant is a combined cycle gas plant that was acquired in

approximately 2002. It had earlier been built as a merchant plant. The Redhawk Plant has two

combined cycle units, each of which are equipped with two combustion turbines and one steam turbine.

Each unit can be operated in various configurations as shown in Fx/Ji/)17 II/()."

Exhibit 11-10

Redhawk Plant Unit Configuration (each Unit)
as of September 30, 2016

OutputConfiguration I
1 Combustion Turbine

1 Combustion Turbine X 1 Steam Turbine

2 Combustion Turbine X 1 Steam Turbine

75 ll\\' to 110 MW

125 MW to 250 MW

250 MW to 500 I\f\\'

Source: Interview 9 Redhawk Plant Tour

The plant is staffed with less than 20 people including 5-6 operator and 11 maintenance personnel and

supervisors and management. The plant is fed by two interstate natural gas pipelines which are

7/24/2077Schumaker 8¢ Company0
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connected via a mixing system such that the plant's gas source can be switched or modified during plant

operation. the combustion turbine can be brought on-line in 15 minutes. The plant can be brought

on-line including steam from a cold start in 5 hours and from a hot start in 2 '/z hours. At the time of

our review, the incremental costs at Redhawk were cheaper than Cholla due to low price of natural gas.

Natural gas for Redhawk is procured in Marketing and Trading and the settlements group handles the

back end validation. is

Findings & Conclusions

Finding 11-4 The procurement of natural gas for the Red hawk plant is reasonable and
the location of the plant on two natural gas pipelines (which are also
pipelines that APS has connected to storage) provide greater operational
flexibility.

I <

Natural gas plants are very advantageous given the current price of natural gas in the $3 to $ 4 or under

range. They can be started more quickly than a coal plant and are better designed to follow load. Many

of the existing coal plants were designed and built to be base load plants. The dual natural gas feeds

provide APS with additional benefits in managing its gas supply portfolio.

Recommendations

None

D. Task 3: Nuclear Fuel Expense

The minimum tasks to be performed in the area of Nuclear l"uel expense include the following:

o

4

Assess whether APS policies and procedures for all aspects of nuclear fuel cost and

procurement arc adequate and appropriate.

Assess APS's practices and procedures related to their review and verification of APS's nuclear

fuel charges to APS and recommend any remedial measures that should be taken.

Schumaker & Company consultants have previously reviewed the accounting for fuel burn at Palo

Verde. Nuclear fuel is a long lead time procurement with several steps involved in the creation of the

nuclear fuel bundles. Fuel costs are accumulated over a many year time frame and those costs and then

amortized during mc fuel "burning" process. As such, these costs are identified years in advance and do

not change much during plant operations and would have little impact on the calculation of fuel

adjustments.

Findings 8c Conclusions

None

7/24/2077 Schumaker & Company 9
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Recommendations

None

E. Task 4: Purchased Power Expense and Sales for Resale

The minimum tasks to be performed in the area of Purchased Power Expense and Sales for Resale

include the following:

o Review firm power purchase policies and procedures and determine if long-term firm power

purchases are fully utilized in hourly dispatch.

O Assess whether resource purchases are made when needed and benefit retail ratepayers.

4 Review economic dispatch to determine if it is done in a proper manner utilizing prudent utility

practices to minimize production costs through optimal utilization of all resources assuring that

jurisdictional load is always served first with the lowest cost available resources. After satisfying

jurisdictional customer loads in a given hour, the excess is available to sell. As part of this

review, in order to minimize production cost to meet load and losses, does APS economically

dispatch all of its resources in the following areas:

FERC firm wholesale load

Off system sales

Trading

O Review trading practices, policies and procedures and determine if expenses and revenues arc

properly accounted for and allocated to retail customers fairly. Cost and revenue allocations

should also be reviewed as part of this task.

o Assess whether trading and dispatch processes favor off system sales and shareholder interests

to the detriment of retail ratepayers.

Q Assess risk management and credit policies and procedures to ensure practices are in the best

interest of the ratepayer and due Utility manages risk exposure.

RFP Scope Callouts

0 Assess whether APP's cost control procedures are appropriate and adequate to assure that

electric power is generated and purchased at the lowest reasonable cost.
l

9 Assess whether Al'S's processes and procedures assure that generally accepted practices in the

electric utility industry are considered, appropriately evaluated, and adopted so that electric

power is generated and delivered at the lowest reasonable cost.

1/24/2077Schumacher 8¢ CompanyI
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Resource Management Organization

iAPS has a Resource l\Ianagcment organization of approximately 89 employees that is responsible to

ensure that electric power is generated and purchased at the lowest reasonable cost. This group is

organized has shown in fivllillil ]ll /.
ll

l

l
l
l
l

Exhibit 11-11
Resource Management Group

as of September 30, 2016

A PS

V ice Presiden l

Resource Management t
l

8 9

ll
l

8

l

l

I APS

Director

Solar Genazltion

APS

Director

Resource Planning

. w s

Gcncrul Manager

Fuel and Revenue Forecasting

i

E

1
W
l
l

l

W
l

APS l
l

Manage

Resource Planning

APS

leader
Sola: Gpcnltions & Mainmlance

ANS

Di r d l o r

Fuel and Bus. Support

APS

Direc tor

Resouce Acquisition

APS

Director

Resource Ops. & Trading

APS

Director

ElM lmplancntadon Project

Source: Information Response I

I

I

The group is organized into three main groups, specifically:

4

4

o

Resource Management

Resource Planning

Solar Creneradon

However, the Resource Management group contains the Fuel and Business Support group and Resource

OperaNons and Trading group which are most relevant to deciding how resources (gencradon,

purchased power, and electric sales) are deployed to meet system load on a daily basis. iv

Schumacher & Company1/24/2017 Q
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The Fuel and Business Support group is organized as shown in Ft/vibif lll2. This group is responsible
for the acquisition and management of all longer term power and fuel contracts. In particular, this
group has a role in the management of the coal contract for Cholera and the interface with BNSF
railroad. is

Exh ib it 1 1 -1 2
F u e l a n d  Bu s in e s s  Su p p o r t

as o f September 30, 2016

Gmeul Manager
Fzsowcr Mznzgonan

I

Admit C4>ondrulor Adnun CooedDumcmr
Rsomu Aquusltnn >

Dunno
Fm] Md Bumrs Sppor t

6 15

lndcr Bwumss Ardys: Sr
APS

Bus.SysAn1lyst
Power Proc Oms uh Sr Per Proc Amhsl Sr Anal So

Mmngrr
Cod Puoanuwml

73
I

_

_  _ _  _

_ _  _

_  _  __  _ RA( Cnnsdunt Busanss Anahsl SrRauma Mpnr Consdxxn
Powt Pxoe. Consult Per Proc Andys: Sr

3

l

APS
Power Proc Analyst

APS
Busnas An i l  Sr

APS
Bus Sys Anziysl SrAPS

Power Pwuc. Analyst

I

APS
Bus./Ted\ lm Sr.

APS
Dimness Andes: Sr APS

Bmssness Anlasr S

APS
. \d5 ( \  F ozcanng

Source: information Response I

The Resource Operations and Trading group is organized as shown in I8xhi/1i/ 1173. This group is
responsible for the real time desk and term traders of electric, gas, transportation, and transmission
scheduling as necessary. '"

l

l

l

I

I
I.
I
E
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Exhibit 11-13
Resource Operations and Trading Group

as of September 30, 2016

_
Gmul \hmg¢

Rwnn .\lut"mn

33

_
Dn o

known Opnuon A Tndmg

3

ANS APS

G m - d y amwlunl

ANS
Ar T..4.$ $y-m°

APS

>.l~.,¢
R n l D n  m i

x i. . . , .
Tm. T.al5

Sqmw
£1 M v.°,..

HIl

APS

RT Toda 5

APS

aT T..a..

6

A pa

aT Tndu
8 . . . . .m  \ . . r, .

>
A PS

RT Tndn
APS

RT Tndn s.
APS

RT Tndr
lAPS

T ndu

9

A
APS

RT  T de S
APS

RT Tndn Ana
APS

RT  T oda  A-¢

A PS

T u e  s. .

APS
RT T .a4 s.

APS

RT  T d  A n o

APS
RT Tndn Ana

7

APS

S l T n d $
ANS

RT The., S
APS

RT 1..a.
APS

RT Toda HuN

I

I
APS

T ndn -sz-
n T T .a .  5

APS

RT Tndq

APS

RT Tna. Ana

APS

S r T d e  s.

APS
RT Tnd- Auo

ANS
RT Tad- Ana

\p$

Sdnddn S

w s

B u n = A n l p l S

APS

§ l wd l n S

APS

Bunn  An l yn  S

Source: Information Response 1

There arc approximately 35 personnel in this group.
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i
I

I

I
Resource Management Systems

l

4

I

i

l

9

i

l

The Resource Uperations and Trading group is responsible for the day to day dispatch of APS

generating units and any real mc and day ahead power or gas trading (purchases and sales) of both

electricity and natural gas. The decision making tools used in the area include PCI Tools, a

commercially off-the-shelf (COTS) software tool, which has been configured for the APS network

(generation units, heat rate curves, etc.), which is used to make decisions on a real time and day ahead

basis. APS has several neighboring utilities with which it can trade power on an hourly basis and is also

connected to the California Independent System Operator (CASIO) with which it can buy and sell

power on an hourly and, most recency, a 5 minute basis. The 5 minute power sales started on Gctober

1, 2016 and is handled by the CAISO. \PS is able to "bid" power into the CAISO and CAISG elects to

take the power on a 5 minute basis. All the settlement processes are handled through the CAISO.

Pacific Corp and APS are the two outside (CAISO) utilities participating in the 5 minute market but

several other utilities are expected to join the market in the coming years. Although it is too early to tell,

APS has already been able to benefit from taking advantage of negative power prices from California

during one week in October.

IIn addition, APS Fnergy Management System, automatically dispatches almost all \PS generating units

in response to system load. Gas prices used within both systems arc updated on a daily basis and coal

and nuclear prices are updated on a monthly basis, as a minimum. All pricing is entered on a

replacement cost basis and the software also includes some variable operations and maintenance costs to

provide an accurate representation of the incremental costs of electric production. All decision making

on power and natural gas on both a real time and day ahead basis is made using the PCI Tools.

I
APS benefits from having a natural gas storage facility available for its use. The storage facility is located

near New Mexico and is connected to both the Lil Paso and Trans Western pipelines which are the same

pipelines that serve many of APS gas generation stations.

i

III
I
i

i

Long Term Resource Planning

For long term decision making, APS uses the RTSim Producion Cost Simulation Model. RlSim is a

production cost model designed to find the optimum unit commitment of a system considering load and

market conditions. APS uses RlSim to forecast fuel and purchased power requirements over a one

month to 20 year time horizon. RTSim is a generation simulation model written specifically for use by
companies with generation which is operating in a market. RTSim will find higher probability, lower

risk, market transactions, maintenance schedules, emission compliance strategies and fuel procurement

schedules while maintaining reliable, reasonable cost service to the traditional regulated market sector.

APS has been using RTSim for over 15 years.

7/24/2077Schumaker & Company9
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Findings & Conclusions

!
Finding 11-5

I
The resource management activities are reasonable and in line with our

expectations for the industry.

II
!
I
y
I

l i ch morning there is a meeting where the plan for the day is discussed with Resource and Trading

personnel. The plan for that day was developed the previous day by the day ahead personnel and any

modifications of that day's plan is discussed in that meeting along with due latest weather forecast. As

might be expected, the actual weather that is experienced on a given day is a prime driver of the actual

system electrical demand. The computer tools and practices within Resource and Trading are similar to

what would be expected in other similar resource and trading operations at other utilities.

Finding 11-6 APS hedges natural gas andelectricity to reduce exposure of energy price

volatility to its customers and increase rate stability.

Although APS hedges natural gas and electricity to reduce certain exposures in actuality APS primarily

hedges natural gas. However, since the natural gas is used in generation, you are also essentially hedging

electric power."

II
I.I
I

l

APS's hedging program was introduced in the late 1990s as power market instability evolved. By 2003,

APS had adopted formal hedging guidelines that set the proportion of its requirements for gas and

purchased power for which prices would be fixed and provided coverage extending three years. The

current hedging program has been in place since 2005. :1
I
I
!
I:
|| The main elements of the current hedge plan are prescribed target hedge levels by specific dates over the

three year rolling term. The commodities included in the plan include natural gas, purchased power and

natural gas basis differential. Specific percentage hedge levels must be maintained during the rolling

period in order to remain compliant. Compliance is independently measured by the APS Risk Control

Management department. 2I

APS Traders utilize various hedging products to manage the commodity price risk. They hedge with a

combination of financial and physical natural gas and electricity contract regularly found in the energy

market place. The traders primarily execute transactions on an electronic trading platform such as the

Intercontinental exchange (ICE) or by phone (recorded line)."

Recommendations

None

Schumaker & Company1/24/2017 0
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Power Plant Operations

APS re orts the following information for each ewer lent on a month] 7 basis.p g P P )

o

o

4

Availability Factor
equivalent Availability Factor
Net Capacity Factor

Findings & Conclusions

Finding 11-7 Power plant availabilities arc reasonable and within industryexpectations.

l
l
i

i

ll
l

()ur review of these numbers did not identify any significant issues regarding power plant operations.
From our review of the (jolla and Redhawk plants, we identified that each of these pLlnts had a
maintenance management system in place for managing all maintenance and preventive maintenance
activities. The maintenance management system has probably contributed to the good availability of
each plant."

Recommendations

None

I
I

i

I

I
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III. Financial Review of PSA Costs

This chapter includes both a review of fuel clause computations and APP's fuel clause related policies,

procedures, rules, cost allocations and manuals, etc. as summarized below:

Task 5: Fuel Clause Computations

0 Review computation of monthly fuel clause filings and determine their accuracy and

documentation of the business process and support.

O Review compliance with the objectives of a fuel clause which among others are to:

Provide for adequate regulatory review of APS's operations under its fuel clause

Provide for the stability of utility earning when electric fuel costs and purchased power

costs are rising and permit prompt credits to customers when electric fuel costs and

purchased power costs are declining

Flow thou h to electrics users the increases and decreases in a liable fuel andg PP
purchased power costs per kph of delivered energy above or below a base cost.

4 Review the fuel clause filings and determine if the following are accurate: l
l
l

Applicable kph purchases and sales

Base fuel and purchased power expense calculations

Task 6: APS's Fuel Clause Related Policies, Procedures, Rules, Cost Allocations and Manuals, etc.

The minimum tasks to be performed in the area of APS's Fuel clause related policies, procedures, rules,

accounting practices, cost allocations and manuals include the following:

ol Collect all of APS's fuel clause related policies, procedures, rules, cost allocations and manuals,

etc. and review, analyze and comment on the adequacy and appropriateness of each of the

above from the perspective of retail ratepayers and shareholders.
i

4

4

o

Review APS accounting practices for appropriate generally accepted government audit

standards ((1A(IAS), generally accepted accounting principles (GAAP), and regulatory

accounting practices.

Review applicable credit dollar limits associated with any type of transaction.

Analyze risks of the us]ity's retail and wholesale operations and transfer of any risk between the

two.

o Collect and review membership, nomination/selecNon process, responsibilities, duties,
authorities, periodicity of meetings and reporting, and chain of command of the applicable
executive committees or other oversight/development groups.
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A. Background 84 Perspective

Historical Perspective

Initially an August 18, 2004 settlement agreement and Decision No. 67744 at Docket No. }8-01345A-03-

0437 resolved issues related to an APS application to increase rates. In .Yet/ion I V of that agreement, it

provided for a Power Supply Adjustor (PSA) filing designed to track changes in A PS's cost of obtaining

power supplies; i.e., the difference of the going forward costs of fuel and purchased power (capped at an

annual amount of $776.2 million) compared to costs embedded in APS's base rates. The decision at that

time set die base rate of fuel at $0020743 per kph and the initial adjustor rate at zero, with annual April

1 resets, beginning with 2006.25

Subsequently, the current Plan of Administration (POA) documentation provided by APS during this

management audit describes the plan for administering the PSA mechanism approved for APS by the

Arizona Corporation Commission (ACC or Commission) on .]ume 28, 2007 in Decision No. 69663,

amended by the Commission on December 30, 2009 in Decision No. 71448, and as further amended by

the Commission on May 24, 2012 in Decision No. 73183. The P()A's cffecdvc date was February 6,

20133

l

i

The PSA now provides for the recovery of fuel and purchased power costs, to the extent that actual fuel

and purchased power costs deviate from the amount recovered through APS's base cost of fuci and

purchased power ($0.032071 per kph) authorized in Decision No. 73183, from May 24, 2012. It also

provides for refund or recovery of the net margins from sales of emission allowances, to the extent the

actual sales margins deviate from the base rate amount of ($0.000001) per kph, which is the result of

(2010 net gains from sales of S01 allowances of $21,178) / (2010 test year naive load sales of 28,075,248

Mwh)/1000, and for recovery of mandated carbon emission costs, when it is economical to incur those

costs in making short-term off-system sales. APS indicates that it shall not incur mandatory carbon

emission allowance costs unless it passes those costs on to the California entities that are purchasing

energy from APS, plus in no event shall APS incur California's carbon emission allowance costs when

doing so is not an economical choice for APS's Arizona ratepayers."

The PSA described uses a forward-looking estimate of fuel and purchased power costs and margins on

the sales of emission allowances to set a rate that is then reconciled to actual costs experienced. It

includes a limit of $0.004 per kph on the amount the PSA rate may change in any one year absent

express approval of die Commission. It also provides a mechanism for mid-year rate adjustment in the

event that conditions change sufficiently to cause extraordinarily high balances to accrue under

application of the PSA. The specific PSA components includes"

0 The Forward Co//zponen/,which recovers or refunds differences between expected PSA year

(except for circumstances when the Commission approves new base rates, a PSA year begins on

Febniary 1 and ends on the following through January 31 period shall constitute a PSA year)

PSA costs and those embedded in base rates.

7/24/2017Schumaker 8¢ Company9
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0

o

The Historical Componenl, which tracks the differences between the PSA year's actual fuel and

purchased power costs and those recovered through the combination of base rates and the

Forward Component, and which provides for their recovery during the next PSA year.

The lnm:i/ion Cbmponenl,which provides for:

- The opportunity to seek mid-year changes in the PSA rate in cases where variances between

the anticipated recovery of fuel and purchased power costs for the PSA year under the

combination of base rates and due Forward Component become so large as to warrant

recovery/refund, should the Commission deem such an adjustment to be appropriate.

The tracking of balances resulting from the application of the Transition Components, in
order to provide a basis for the refund or recovery of any such balances.

In the event that new base rates become effective on a date other than February 1, the Commission

may, at its discretion, adjust any or all of the PSA components to reflect the new base rates. ()n or

before September 30 of each year, APS submits a PSA rate filing, which shall include a calculation of the

three components of the proposed PSA rate. This filing is to be accompanied by such supporting

information as ACC Staff determines to be required. APS will supplement this filing with Historical

Component and Transition Component filings on or before December 31 in order to replace estimated

balances with actual balances."

The allowable PSA costs include fuel and purchased power costs incurred to provide service to retail

customers, plus any of the prudent direct costs of contracts used for hedging system fuel and purchased

power will be recovered under the PSA. Additionally, the net margins on the sale of emission

allowances will also be refunded or recovered through the PSA. The allowable cost components include

the following Federal Energy Regulatory Commission (FERC) accounts:"

4

0

4

9

4

o

o

501 Fuel (Steam)

518 Fuel (Nuclear) less Independent Spent Fuel Storage installation (ISFSI) regulatory amortization

547 Fuel (Other Producion)

555 Purchased Power

565 Wheeling (lransmission of Electricity by Others)
411 0&l\I (Margins on the Sale of Emission Allowances)
509 Allowances (or any successor FFRC account used to record the costs of purchasing carbon

emission allowances) based only in California where APS covers costs.

Decision No. 66567 provided APS the ability to recover reasonable and prudent costs associated with

customers who have left APS standard offer service, including special contract rates, for a competitive

generation supplier and then return to standard offer service. lor administrative purposes, customers

who were direct access customers since origination of service and request standard offer service would

be considered to be returning customers. A direct assignment or special adjustment may be applied that

recognizes the cost differential between the power purchases needed to accommodate the returning

customer and the power supply cost component of the otherwise applicable standard offer service rate.

Schumacher 8¢ Company7/24/2077 9
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This process is described in the Returning Customer Direct Access Charge rate schedule and associated

Plan for Administration filed with the Commission."

Additionally, if APS purchases power under specific terms on behalf of a standard offer special contract

customer, the costs of that power may be directly assigned. In both cases, where specific power supply

costs are identified and directly assigned to a large returning customer or standard offer special contract

customer or group of customers, these costs will be excluded from the Adjustor Rate calculations.

Schedule E-36 XL, and ./\(J- I customers are directly assigned power supply costs based on the ANS

system incremental cost at the time the customer is consumingpower from the APS system, so their

power supply costs and kph usage are excluded from the PSA. u

Organizations Involved in Support of Filings

Iixbibit III-I illustrates APS's Accounting organization in which the highlighted Back SUffice Reporting
group is responsible for identifying the detailed data in APS'sgeneral ledger (G/L) and associated data
warehouse for creating non-confidential and confidential data up to what APS calls Lew/3 data," which
is then provided to the Financial Planning and Revenue Forecasting organization, shown in l ivlli/JH1112,
which is responsible for developing and filing the non-confidential and confidential Power Supply
Adjustor (PSA) filings to the Arizona Corporation Commission (ACC) on a monthly and annual basis."
For example, the information taken from the data warehouse by the Accounting organization to provide
as part of Lezfe/3 data includes confidential off-system sales, transaction detail, and explanations page
information and data. Other Accounting non-highlighted groups do other confidential input.

I

I

\I
I
I
I

I|
I

I
I

I
I

I
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I

Exhibit 111-1
Accounting Organization

2016

APS/ PNW

Vp (logroller an CAO

APS/ PN\\.

HIS

II
I

APS/PN\\

[\C(O\ll\(lllg Advisor

ANS/ PNW

Accounting Advisor

APS/ PN\\.

Mzunger
\((()\ llll\ \g

ANS/ PNW

Diivxtor
Enterprise Risk

2 14

APS/ PNW

Dirtclor

F\nan&l Control

APS/ pn\v

Director

Finzncul Aceounting

APS/ POW

Director

Accounting Cpenions
II
I alw33

APS/PNW

Accounting

Senior

APS/ PNW

Manzgvf

Accounting

APS/ PN W .

.I4aln Ind Er

Account Imp

(untnlrmu 66

APS/ l>nw

Manager

Accounting

APS/I'N\\

Manager
Accounting

APS/PNW

Manager
Energy Aonounnng6: Compliance

8l lIU

ANS/ PNW

Tam lndc r

Accounting

APS/ P.\\\.

Manager

Accounting

APS/PNW

Manager

Accounting

14 l l 9

ANS/ PN\\

Team Leader

Aceountung
APS/PNW

E°'=95 Advisor

APS/PNW

En¢=lxa Analyst [I

APS/ PNW

Index
End:gy Settkvncms

4

APS/PNW
Account

Senior

APS/ PNW

Accountant

Senior

Source: Information Response 17 and Interview "
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Exhibit 111-2
Financial Planning and Revenue Forecasting Organization

2016

APS/PNW

Diftttor

Financial Planning 8: Forecasting

12

A PS/ PNW

Manager

Financial Planning

A PS/PNW

Manage

Fuel and Revenue Forecasting

(VwH!)
46

A PS/ PNW

Revenue Funcasting

Consultant

APS/PNW

Financial Planning

Consultant

ANS/ PNW

Financial Planning Analyst Seniorr
APS/ PNW

Revenue Forecasting

Consultant

APS / POW

Revenue Analyst Smior

A PS/ PNW

Financial Planning Analyst ll

I
I
II
I

A PS/ PNW

Revenue Analyst II

APS/ PN W

Financial Planning Analvsr II

(Vacant)

I

I

I
I
i

I
I

I

I

APS/PNW

Ftiel Analyst Seniori

I
I
I

APS/PNW

Fuel Analyst ll

Source: information Response "I and Interview >
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l

9

The Financial Planning and Forecasting group consists of three departments: Financial Planning, Fnergy

and Revenue Analysis and Forecasts, and Fuel Analysis and Forecasts," although }"v/Jibi/ 1112 seems to

look like only two departments.
l

l

l4
l

i
l

The Financial Planning Department, which reports to the Financial Planning Manager, is

responsible for producing and analyzing forecasts of the company's financial statements and

related financial metrics under a variety of different scenarios and assumptions. The

department's work is performed by four analysts and a manager.
l
io
1

l
l

l
l

The Energy and Revenue Analysis and Forecasts Department, which reports to the Fuel and

Revenue Forecasting Manager, is responsible for producing and analyzing forecasts of

economic oath, ever demand oath and associated Com any revenues in su ort of thegr by gr 7 p PP
company's resource planning and financial planning efforts. The department's work is

performed by four analysts and a manager whose oversight function also extends to the Fuel

Analysis and Forecasts Department.

4

i

I

I

The Fuel Analysis and Forecasts Department, which also reports to the lucl and Revenue

Forecasting Manager, is responsible for producing and analyzing forecasts of the company's

fuel and purchased power expenses in support of the company's financial planning efforts and

PSA clause filings, among others. This department also performs detailed budget variance

analyses in support of the company's monthly close process and prepares die company's

mondilv PSA filings. The department's work is performed by two analysts and a manager

whose oversight function also extends to the Energy and Revenue Analysis and Forecasts

Department.
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B. Findings & Conclusions

Task 5: Fuel Clause Computations

Finding 111-1 Schumakcr 8c Company's review and testing of PSA monthly filings,

including sampling of specific months, indicate that these filings are

essentially accurate (including applicable kph purchases and sales, PSA

over/under values, supplemental fuel charges or refunds, etc.) and

consistent with the values reported; however, PSA filings can sometimes

be difficult to tie together based 011 how spreadsheets are implemented.

37

Schumacher & Company obtained copies of APS's 2014, 2015, and 2016 year-to-date (through May

2016) filings. Besides our review of many of these filings, in meetings with APS management and staff

in the Accounting and Financial Planning and Revenue lforecastzing organizations, we reviewed June

2015 and November 2015 filings, including both non-confidential and confidential spreadsheets, which

have been submitted to the ACC. APS uses the POA documentation previously discussed as guidelines

for these PSA fuel clause filings.

The non-confidential spreadsheets include a summary page, including Schedule 1 ._ PSA rate calculation

effective February 2015, including current February 1, 2015 and proposed February 1, 2016, plus

increase/decrease for:'"

o

O

o

4

Forward component rate

Historical component rate

PSA transition component rate

PSA rate

Other worksheets included in this spreadsheet workbook includes schedules as:"'

4

4

4

4

O

4

4

4

4

4

Schedule 2 - Forward Component (FC)

Schedule 3 .- FC Tracking Account

Schedule 4 - Historic Component (HC)

Schedule 5 - HC Tracking A account

Schedule 6 - Transition Component

Schedule 7 .- Transition Tracking Account

Schedule 8 - Account Summary

Schedule 9 - Customers Filed

Deferral Detail

Beaucoup

The confidential spreadsheets include a summary page, including dollars and kph associated with:"'

7/24/2077Schumaker & Company9
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1. Gas Generation Fuel Expense

2. Gas Generation l"uel Expense under Tolling Arrangements

3. (128 Hedges and Mark-to-Market Expense

4. Oil Generation Fuel Expense (includes oil burned at non-oil generating stations)

5. Coal Generation Fuel Fxpense

6. Nuclear Generation Fuel Expense

7. Owned Renewable Generation

8. Subtotal Generation Fuel Expense [Sum I_jne.r I 7

9. Long-Term Purchased Power Expense

10. Market Purchased Power Expense

11. Other Purchased Power Expense

12. Total System Fuel and Purchase Power Fxpcnsc [Yum line: 8 l l ]

13. Revenue from Off-System Sales

14. Net Native Load l"uel and Purchased Power Expense /line 12 + la/ze 73/ (represents fuel

costs for generated and purchased energy, including system losses)

The base fuel rate was calculated on the basis of energy sales, which excludes system losses included in

Line 14; additionally Line 14 calculation includes expenses that were excluded from the base fuel rate.

Other worksheets included in this spreadsheet workbook includes:"
l

I
I.
i

o

4

O

0
4

4

4

o

4

4

4

Energy transactions detail for month

Other off-svstem sales volumes and margins by counterparty for month

Hxplanadon of negative margins, if applicable, for month

Generation data by plant for month and 12 months ending the same month

Actual natural gas fuel costs for month

Outages by plant/unit for month

Uutage costs for month

Monthly PSA balance, plus APS projection for upcoming 12 months

Total projected PSA balance graph

Reconciliation between con8dentiaI and nonconfidential PSA reports

Input tabs

Also during interviews, APS management and staff discussed tie-out reconciliation schedules to financial

statements, such as:4:

4

O

4

0

PSA internal tie-out

Financial statement tic-out

Power PSA tic~out

Natural gas PSA tie-out

To fully understand the filings, Schumaker & Company had not only to review policies and procedures

documentation described in Finding 111-7, but also meet with APS management and staff to review
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computation of monthly fuel clause f i l ings (confidential and non-confidential data) and determine
accuracy, plus obtain a comprehensive understanding of the associated business processes and support
activit ies. As such, the monthly PSA fi l ings were in general compliance with f i l ing requirements and the
sum total o f costs were reasonably accurate"

To fully understand how spreadsheets tie together, plus De to APS's financial statements, our
consultants were required to conduct various interviews, as ac found i t  somewhat dif f icult  to t ie
together data within the Excel spreadsheets provided by APS, because:"

o M any times figures were not cross-referenced to the proper tab and cell, but simply typed in,
making i t  di f f icul t  to confirm that proper information has been included.

o Occasionally references to schedule # s and line # s were inaccurate, even when APS was
selecting the correct data, so that causes confusion.

As part of Schumaker & Company's testing of these spreadsheets, our activities did not result in
identifying any wrong F igures in the worksheets.

Finding 111-2 APS has policies and procedures  t o  ensure  com pl i ance  w i t h the objec t i ves
of the fuel clause.

The policies and procedures identif ied in the POA documentation, which APS has developed, plus its
accounting documentation, both of which are described in Finding 111-7, are adequate to:

4 Provide for adequate regulatory review of APS's operations under its fuel clause

4 Provide for the stabil i ty of uti l i ty earning when electric fuel costs and purchased power costs are
rising and permit prompt credits to customers when electric fuel costs and purchased power
costs are declining

O Flow through to electricity users the increases and decreases in applicable fuel and purchased
ew er  costs et  kph of  del i vered cher above or below a base cost.p p by

45

Also, /\ l)S 's monthly meeting to review fi l ings allows the Accounting organization to ensure that PSA
fi l ings include proper non-confidential and confidential data, as it is a different format than what is
provided to the F inancial P lanning and Revenue Forecasting organization, plus departments can ask
questions about PSA fi l ings.

F i n d i n g 111-3 E ven though A P S ' s  account ing system s have changed s ince the pr ior  P S A
F i l i ngs  aud i t ,  t hey  are  adequate and reasonably  m ain ta ined to  prov ide the
necessary  co l lec t ion,  repor t ing,  and audi t i ng of  the P S A  f i l i ngs.

A P S  I\ I& l  uses a propr ie tary  system  (cal led " l ranZ "  and d iscussed m ore extens ive ly  ear l i er  in
th i s  repor t )  t o  cont ro l  f ue l  and energy  dea l  i n fo rm at i on .  T rans  t racks  pow er  and na tura l  gas
t ransact ions f rom deal  ent ry to set t lement  and repor t ing.  T ran/  also al low s the use of  M icrosof t

t

t

1

t
t

l

1
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excel worksheets and various Microsoft Access queries, which ANS uses for detailed analysis

:Md sub-reporting.

The accounting systems used by the Accounting Department to develop inputs and prepare the reports

used in the preparation of the fuel clause filings in<;lude:'°

O

o

o

l

o

0
I
I
I 4

Open Access Technology International,Inc. (OATI) modules, including trade capture, valuation
and credit, invoicing and settlement, and independent system operator (ISO) settlements

Power Cost, Inc. (PCI) post analysis/transaction costing module

Marketing & TradingData Warehouse (MTD\X/) reporting in which trade data for the month
from ()A1I, cost allocation infonnation from PCI, and the month-end mark to market results
by transaction are stored in the APS MTDW and are then used for reporting and for the
accounting close process.

Cognos Workspace Advanced (Cognos) and Microsoft Excel in which Cognos is aWeb~based

tool used to author reports and analyze data based on data out of MTDW. The reports are

then exported out of Cognos into Excel to be used for journal entry preparation.

Oracle PeopleSoft system, including financial supply chain management involving purchasing

and accounts payable, billing and accounts receivable, treasury, and general ledger modules.

PowerPlan Powerplant system, a property accounting software system designed for the utility

and odder asset intensive industries, which is used to query the general ledger and enter regular

journal vouchers. All handposting (journal voucher postings outside the two day business day

close window) entries arc entered into die PeopleSoft general ledger module.

APS l\1&T uses ()AlI, a commercial off-the-shelf system developed and supported by Open Access

Technology International, Inc. to control gas and power information input to the M&T Data

Warehouse (l\IID\X/). ()/\TI was implemented in April 2016 to replace the previously used system

called Trail, an APS developed system for tracking power and natural gas transactions from deal entry

to settlement and reporting, which was used in 2015. It also resulted in changes in PCI functionality,

including If IM modules and transition operations." Also there has been a realignment of lront Office

by reallocating resources." OAII includes a series of modules integrated together to provide a "front to

back" system, including: w

4

0

o

9

Trade capture
Valuation and credit

Invoicing and settlement

ISO setdements, which manages settlements wider California Independent System Operator

(CAISO), which APS began using in October 2016

APS uses PCI, which at the end of the month, power transactions flow from the webTrader system in

OA1I to loCI's Post /\analysis/Transaction costing module, which provides after the fact costings of
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power transactions. The transactions arc first matched within books by a hierarchy, including delivery

point, trade date and strategy to leave open sales transactions for generation cost."

the Marketing & Trading Data Warehouse (M"lD\V) Reporting Trade data for the month from OATI,

cost allocation information from PCI, and the month end mark-to-market results by transaction are

stored in the APS MTDW and are then used for reporting and for the accounting close process. The

transactions include: power and natural gas physical and financial transactions and the associated

physical power sales cost. Si

The Cognos Workspace Advanced is a Web-based tool used to author reports and analyze data, which

are used to report data out of MTDW warehouse. The reports are then exported out of the Cognos

system into l"xcel to be used for journal entry preparation. Excel is used in the process of validating

coal payments and to account for coal expense and inventory. A fer validation and management review

and approval of invoices, they are paid and processed through the PeopleSoft Accounts Payable (A/P)

module. The Accounting Operations group then calculates the coal and inventory expense based on

plant burns and coal purchases. so

53
l

l

The PeopleSoft system has several modules used within APS, including Financial Supply Chain

Management (PSCM), which is used to manage and record financial and supply chain information.

FSCM includes PeopleSoft Purchasing & A/P, PeopleSoft Billing & Accounts Receivable (A/R),

PeopleSoft Treasury, and PeopleSoft G/L. PeopleSoft is a leading provider of applications designed

for large, complex business operations, including many utilities. As previously in the past audit, the

general ledger system serves as the central module for financial reporting purposes and it has reporting

capabilities, which enables it to generate, on an account-by-account basis, reports dirt provide summary

descriptions of accounting entry transactions. It also provides the capability to "drill down" through

transactions to explore the underlying supporting information, in which detailed information is provided

in system modules interfacing with the PeopleSoft G/L module."

l

l'owerPlant is a property accounting software system designed for the utility and other asset intensive

industries. It is used by APS to query the general ledger and enter regular journal vouchers. All

handposting (journal voucher postings outside the two day business day close window) entries are

entered into PeopleSoft (1/l.. All financial applications and modules are consolidated within PeopleSoft

(I/I.. The data from the FSCM a module is consolidated within the PeopleSoft G/L and is

synchronized daily with information from PowerPlant. as
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Fx!/i/Ji! H/3 illustrates the 2015 and 2016 (since March 2016) system flows."

Exhibi t 111-3
Systems Flow

2015
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Source: Interview 16
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APS maintains its books and records in accordance with the l"l*RC's Uniform System of Accounts

(USOA) that the ACC has adopted. APP's computerized accounting system is now PeopleSoft, which

was implemented in roughly 2007. A number of accounting interface modules have links to the general

ledger module. The accounting system's general ledger module, along with a Markcdng 8: Trading

(M&1) data warehouse, serves as the central elements for financial reporting purposes using the Cognos

reporting tool."

Finding 111-4 The systems used by the Financial Planning and Forecasting group are
also adequate and reasonably maintained to provide the necessary
collection, reporting, and auditing of the PSA filings.

I"or the development of energy demand and revenue data included in the PSA filings, the Financial

Planning and lforecasting group relies on APS's Customer Information System (CIS) and the Energy

Management System (RMS). Sn

9 CIS is the billing engine for the company's retail customers and, as such, it records and tracks

data relevant to customer energy demand and billing amounts. Individual customer bills are

created within CIS, and CIS is used to aggregate these bills by customer class and billing cycle,

so that the total kph consumed by the company's customers and the revenues billed, including

PSA-specific charges, to those customers may be queried via Cognos.

O

I

HMS is used to record and track the amount of energy produced by die company's power

plants, as well as all energy exchanged with odder utility systems - whether through purchases

and sales or through in-kind exchanges or inadvertent power Hows - so that a total amount of

energy demand on the APS system can be determined for every hour. These energy amounts

are aggregated for each calendar month and the total calendar month energy is reconciled to the

CIS-reported billing month energy amounts through the use of die billing cycle meter read

schedule in the calculation of unbilled energy each month. Microsoft Fxccl is used to perform

these calculations. FMS captures the power production and exchange data primarily dmrough a

telemetry system which records hourly meter reads at the company's power plants and at

interconnection points with other utility systems.

O In addition to CIS, EMS and other systems discussed above, which are used by the Accounting

group, Microsoft Excel is utilized to prepare certain intermediate analyses/reports and the final

PSA filings.

Finding 111-5 APS internal/external audits do not address PSA filing preparation.

According to APS Accounting management, not any internal or external audits specifically involving

development or accounting of data for 2()14, 201 S, or 2016 YTD fuel clause filings nor any internal or

external audits specifically involving preparation of 2014, 2015, or 2016 YTD fuel clause filings have

been performed. The only external audits performed for accounting data result in APS's IOQ or 1()k

reports only."
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Finding 111-6 Although APS was able to provide flowcharts/narratives for many processes,
flowcharts/narratives for the PSA filings were not made available.

62APS provided flowcharts/narratives for the following processes:

i
il

lfxpcnditures Process

Financial Reporting Systems Process

Fixed Assets Process

MS Inventory Process

Nuclear Fuel Process

Payroll Process

Pension OPEB Obligation Process

Deal Fxccution Capture Process

Confirmations Process

Contracts Process

Credit Process

Valuation Process

Power Settlements and Invoicing Process

Gas Settlements and Invoicing Process

Coal and Oil Setdements Process

Carbon Credits Process

CAISO Processn:
i

o

Q

o

o

4

o

4

4

o

O

o

o

o

o

o

o

0

O

Q

4

4

0

O

4

Derivative Accounting Process

Financial Reporting Process

Credit Risk Process

Fair Value Process

Systems Qvervicw

Tax Process

Treasury Process

03

However, no flowcharts were able to be provided by APS regarding PSA filings preparation and

submittal.
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Task 6: APS's Fuel Clause Related Policies, Procedures, Rules, Cost Allocations
and Manuals, etc.

Finding 111-7 APS's PSA accounting and filing documentation has improved since the

last fuel audit was completed in 2006; however, some modifications would

be helpful.

APS has PSA POA documentation effective February 6, 2013, which has much detailed information

regarding an overview of the PSA filings."' The POA documentation developed by APS includes

narratives, including"

4

4

o

4

o

4

4

o

4

General description

PG/\ components

Calculation of the PSA rate

Filing and procedural deadlines

Verification and audit

Definitions

Schedules

Compliance reports

Allowable costs 1

l
l

\

l
l

It also developed documentation regarding the monthly PSA filing process, which is considered essentially

the middle step for each of monthly filings required by the PSA's POA, as well as the preliminary and final

calculations of the succeeding PSA year's forward and historical PSA charges filed at the end of die third and

fourth quarters (September 30 and December 30, respectively)."° This documentation includes a description
of steps involved in the followirlg:"

I
I
:
I
I

4

4

9

4

Annual updates

Monthly update process (non-confidential filing)

Monthly update process (confidential filing)

Monthly review process, including:""

. Once complete, review all filings with Fuel Analysis and Forecasts Department management.

I

I

I

After management review, continue review of all filings with representatives of the Financial

Planning and Revenue Forecasting (filings), Fuel Analysis and Forecasting, State Regulatory-

Legal, Rates and Rate Strategy, Financial Control and Back Office Operations, Accounting

Operations, Revenue and Regulatory Accounting (deferrals), Fossil Fuel Procurement, and

Finance and Business Operations groups in a standing monthly meeting (generally around

20"° of month), in which sign~in sheets for this meeting are to be circulated in the meeting
and kept for audit purposes. For example, this meeting allows the Accounting organization

to ensure that PSA filings include proper non-confidential and confidential data, as it is a

different format than what is provided to the Financial Planning and Rcvcnuc Forecasting

organization, plus departments can ask questions about PSA filings.
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Provide completed filings with attestation to Regulatory Department for filing with the

Commission.

Prior to this middle step, APS follows various accounting procedures to gather and verify the numbers

that are plugged into the monthly reports referenced above. These procedures provided include the files

shown in Fxhibi/ H]4:""

Exhibit 111-4
Accounting Documentation

l

l
l

Q ApsRc00941_cholla Fuel Journal Entry_CONF.pdf

APSRC00942_Accounting Guidelines for Commodity Hedging and Risk Management_CONF.pdf

B . APSRC009-10_May2016 PSA Native File.xlsx

APSRC00943_Measuring and Reporting Fair ValueconF.pdf

APSRC00944_Power Settlement and lnvoicing_CONF.pdf

18 APSRC00945_Gas Settlement and lnvoicing_CONF.pdf

APSRC00946_Broker Fee Settlemer\t_CONF.pdf

Q APSRC00948_Tolling Agreements_CONF.pdf

APSRC00947_CAISO Settlements_CONF.pdf

51 APSRC00949_Accounting for California Carbon Allowances_CONF.pdf

-@ APSRC00950_Gas Fuel Cost Summary Procedure_CONF.pdf

Q APSRC009S1_Gas Interchange Accounting Final and Gas Reclassification Journal Entries_CONF.pdf

'3- APSRC00952_California Carbon Allowance Accounting_CONF.pdf

1 APSRC00953_JP Morgan Futures Accounting_CONF.pdf

APSRC00954_Tolling Accounting_CONF.pdf

ApsRco0955_ops Statement Preparationn and Reconciliation to General Ledger_CONF.pdf

'59 APSRC00957_4C Coal Expense JV_CONF.pdf

APSRC00955_Transaction Costing and MTDW Population_CONF.pdf

APSRC00958_PSA Monthly Process Financial Reporting_CONF.pdf

Source: Information Response 13 Monthly PSA Filing documentation

APS accounting practices provide for appropriate GAGAS, GAAP, and regulatory accounting practices;

however, APS's fuel clause related policies, procedures, rules, cost allocations and manuals, etc. are

essentially adequate and appropriate from the perspective of retail ratepayers and shareholders, however,

no summary exists to guide through the PSA tiling process or explain how data in worksheets used by

the Accounting and Financial Planning and Revenue Forecasting groups tie togedaer, nor does adequate

screen prints exist for documentation, especially for PSA filings.
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Finding 111-8 Also, no policy or procedures documentation exists addressing
supplemental fuel charges or refunds, although its policy now addresses
the prior audit report recommendation.

vo

There are no policy or procedures documentation specifically addressing supplemental fuel charges or

refunds, but it is Ill)S's policy to comply with (/A/\l)and FFRC requirements for financial reporting.

APS management indicates that Ir may also consider available guidance from previous FERC

compliance audits in addition to the regulatory and accounting requirements to determine the

appropriate accounting treatment for infrequent and/or unusual events, such as supplemental fuel

charges and refunds. With this process, APS indicates that settlement payments or receipts would be

assessed in a manner consistent with Recomnzenz/a/ion 5 in the prior fuel audit shown below:

l

l
1

I.
.

Closely review and monitor adjustments to fuel costs to assure that supplemental charges and

refunds appropriately consider the impact on inventory values and fuel expenses for financial

reporting purposes.

APS management also indicates that amore recent example would be the analysis of the accounting for

the repair of fuel assemblies, which were damagedduring a Unit 2 refueling in the fall of 2015. As a

result of the analysis, APS charged the costs of materials to build the new cages for the damaged

assemblies to Fuel in Process (Account 120.1)while die cost of die old cages were written off to fuel

expense (Account 518) alongwith die costs of repairs.

Finding 111-9 APS's Enterprise Risk Management program is a fairly comprehensive
program.

The APS has an Fnterprise Risk Management program, which focuses on enterprise-wide risk factors,

such as:"

4

4

9

Regulatory risks

Operational risks

Financial risks

Annually the FRM organization reaches out to ANS groups to develop company risk factors by letting

the group know how to identify risks and how to categorize risks. Then annually a listing of the top I()

risks are provided to the Board of Directors. Specific risk factors in the three categories listed above are

also provided in the APS 10-k report (Section 1-A) with narrative describing each."

vs

In addition to the risk factors described in I/em IA and in I/em 7 - 'Yl/lana_gemen/'J Dismririon and Iina/y.rz3

of Finanda/ Condi/ion and RetIe///J 0/Opera/iom," these factors include, according to APS management, but

are not limited to:

4 Our ability to manage capital expenditures and operations and maintenance costs while

maintaining reliability and customer service levels;
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l

i

l

l

i

4 Variations in demand for electricity, including those due to weather, the general economy,

customer and sales growth (or decline), and the effects of energy conservation measures and

distributed generation,
l

4

9

0

Power plant and transmission system perfonnance and outages,

Competition in retail and wholesale power markets;

Regulatory and judicial decisions, developments and proceedings,

4 New Iegisladon or regulation, including those relating to environmental requirements, nuclear

plant operations and potential deregulation of retail electric markets,

4 Fuel and water supply availability,n
i
I 4 ()ur ability to achieve timely and adequate rate recovery of our costs, including returns on and

of debt and equity capital investment;

4

4

4

4

4

0

4

Our ability to meet renewable energy and energy efficiency mandates and recover related costs,

Risks inherent in the operation of nuclear faciliNes, including spent fuel disposal uncertainty,

Current and future economic conditions in Arizona, including in real estate markets;

The development of new technologies which may affect electric sales or delivery,

The cost of debt and equity capital and the ability to access capital markets when required;

Environmental and other concerns surrounding coal-fired generation, including regulation of
greenhouse gas emissions,

Volatile fuel and purchased power costs;

O Alie investment performance of the assets of our nuclear decommissioning trust, pension, and

other postretirement benefit plans and the resulting impact on future funding requirements,

o

4

4

o

lhc liquidity of wholesale power markets and the use of derivative contracts in our business;

Potential shortfalls in insurance coverage;

New accounting requirements or new interpretations of existing requirements,

(generation, transmission, and distribution facility and system conditions and operating costs;

4 The ability to meet the anticipated future need for additional generation and associated

transmission facilities in our region,

o

4

The willingness or ability of our counterparties, power plant participants and power plant land
owners to meet contractual or other obligations or extend the rights for continued power plant
operations; and

Restrictions on dividends or other provisions in our credit agreements and ACC orders.
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APS believes that Ir has fairly robust energy/risk management guidelines. This information involves
multiple departments, including Accounting, Legal, and Energy/Risk Management, and is signed off by
the Director of enterprise Risk Management."

Finding 111-10 APS's energy risk management activities are comprehensive and fairly
well documented, but documentation could slightly be improved through
use of screen captures.

S

Through the Enterprise Risk Management group and associated control documents, APS has
implemented a risk management process, which aligns its energy business commodity practices with its
financial objectives and risk tolerances. The energy risk management process includes, amongothers,
the following elements:

4 Identification of risks

4 Measurement and assessment of potential risk impacts, both qualitatively and quantitatively

4 Establishment and, as warranted, revision of die System Hedge policies, as well as applicable
risk limits and guidelines

9 Execution of transactions and conduct of all applicable actividcs in a manner that is consistent
with the company's risk tolerance and the Energy Risk Management process documentation,
also referenced as guidelines

4 Properly recording positions and process transactions in accordance with the Fncrgy Risk
Management procedures and model documentation

4

4

Validation of policies, guidelines, procedures, methodologies, and models on an ongoing basis

Monitor and reporting of performance against approved targets

71

The type of Energy Risk Management documentation provided to Schumaker & Company during this
fuel audit included:

4 [energy Risk Management process documentation (also referred to as "guidelines")"

Pu Ase and a licabili Iup PP

Terms and definitions

Responsibilities

Precautions and limitations

Prerequisites

Process descriptions, including portfolio valuation and risk limits, credit risk, and control
processes

Resources and associated documentation
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Related documents/lixecutive Risk Committee charter, enterprise Risk Management policy,

1: nervy Risk Management procedures, and listing from Front Office and Back Office

procedures

Key contacts

I

N

I
)g
4

•

•

I

•

•

•

c

•

•

•

•

•

Development history

\attachments

Approved Product I .it

Primary Product Definitions

Structures as of December, 2013

Management Reports - Control Process

Compliance With l"l*.RC Market Rules

Sample of the NonStandard Transaction Form

Resource Management Non-Standard Deal Form

Dodd-Frank fide \ II Compliance Summary

New Product, Market and Service Approval l"orm

Vett ing lorm

Nuclear Fuel Credit Risk

Employee Confirmation APS

o

pricing, valuation, and risk measurements

deal capture, validation, and oversight

Energy Risk Management procedures documentation"'

Purpose and applicability

Precautions and limitations

_ Risk control -

Risk control .-

- Credit risk

Risk analysis

- Contract administration

Non-standard deal process

New product/new service

Business continuity plan

Related documents - exhibits and detailed procedures

_ Attachments - process flow diagrams

Key contacts
Approvals

Revisions

4 Energy Risk Management Model documentation"

Purpose and applicability

Related documents
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Measurement of market risks, including electricity and gas mark-to-market calculations,
emission mark-to-market calculations (SON and CO2), transportation mark-to-market
calculations, external evaluations, discount mark-to-market calculations, and stress test
Measurement and management of credit risks
Data requirements (source and derivations)
Volatilidcs
Valuation reserves
Attachments
Key contacts
Approvals
Revisions
Attachments

l

l
l
I

APS Fnergy Risk Management Guidelines
energy Risk Management Procedures
Ice Trade Vault Front Fnd Participant User Guide
Valuing Forward Start ()options
Tran! MTM Group & Calculations
Interest Rate Extrapolation
Volatility Calculation Methodology
Credit Exposure Definitions
Credit Review Process Guide
Derivative Pricing Manuals

I

I

i

The Energy Risk Management Process documentation establishes standards for monitoring and
controlling the financial risks associated with APS's commodity transacting activities, including the
Front Office transactions related to hedging and resource and fuel procurement activities. The
compliance with the Energy Risk Management Process documentation is the responsibility of the Front
Office; monitored by the Director of enterprise Risk Management, the Risk Control group, and the
Compliance group; periodically audited by the Director of Audit Services; and overseen by the Energy
Risk Oversight (group (EROG),'"' which is comprised of the following individuals"

4

9

O

o

0

4

O

4

Executive Vice President & CFC), Pinnacle West & APS
Vicc President Resource Management
General Manager Resource Management
Vice President Controller & Chief Accounting Officer
Vice President Fossil Generation
Director Resource Operations & Trading
Director Fuel & Business Support
Director Enterprise Risk

In 2015, the Treasurer and also the Nuclear Vice President were part of the EROS, but no longer in 2016."
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KGThe MiRO(» is responsible for, but not limited to, the following:

o Overseeing enforcement activities conducted or administered by the enterprise Risk
Management group

o Reviewing and approving summaries of any deviations from the guidelines and directing
implementation of any corrective action as applicable

0 Reviewing credit and cash exposure information in aggregate and by individual counterparties

o Ar die direction of its Chairperson, presenting reports to the Executive Risk Committee (ERC)
on material energy risk exposures arising from the company's business

4

lo

4 l

Reviewing v and a robin r st ficant Chan cs to count arty credit risk limits and mini actions PP I, gm g up g
strategies

Reviewing and approving new products/markets, and trading instruments as permitted by these
sidelinesgo

linal approval of changes to the guidelines

4 C)verseeing the implementation of the System Hedge Policy and related Resource Management
Department hedge policies provided, however, that any material changes or alterations to the
System Hedge Policy are exclusively reserved for the ERE

I
I
I
I

Typically, the documentation is reviewed annually, and adjusted as necessary. However, the process and
procedures documentation was last modified in 2014, as APS was waiting on the implementation of the
new trade capture and the associated changes in trader responsibilities, which occurred in 2016, and die
revised documentation is anticipated to be completed by 2016 year-end."

85

The APS employees associated with energy risk management activities arc trained when a new employee,
each year when entering summer and entering winter, or when documentation has been updated. Also
annually these employees are required to sign an employee Confirmation form for the guidelines, which
confirms that the employee has read and understands the risk controls, standards, and policies, as they
relate to energy transactions and energy risk management as performed for the company. Compliance
with these guidelines is an employment requirement and is considered in each individual's overall
performance evaluation and compensation calculation, which includes the execution of day-to-day
responsibilities by all personnel discussed as having energy risk management dudes, or trader capacity to
transact in the wholesale market, as personnel are supposed to comply with the guidelines in their
entzircty. Any incidence of non~compliancc with these guidelines may be considered a violation, and
subject to possible sanctions.

APS's regulated electricity business consists of traditional retail and wholesale electricity related
activities. In connection with the management of these activities, the company enters into a variety of
energy and energy-related commodity transactions to meet its energy requirements, including real-time,
day-ahead, and forward contracts for the sale or purchase of electricity and natural gas and the
acquisition of necessary electric transmission and natural gas pipeline capacity. the guidelines apply to
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all energy and energy-related commodity transactions, including transactions involving physical delivery

and/or derivative financial instruments, such as swaps, options, futures, exchanges, or other similar

contractual agreements (derivative instruments), which may be used as a means to manage financial risk

associated with the company's energy requirements, however, the guidelines do not govern capital

projects, including the development, construction, or acquisition of generation facilities."°

X

The Energy Risk Management process documentation also identifies the roles and responsibilities of the

following groups:

0 Front Office, which conducts transacting activities, such as system operations, resource

acquisition, and fuci procurement, as well as long-term nuclear fuel transactions for physical

delivery.

4 Middle Office, which is responsible for controls, audits, and contract administration.

o Back (.)fficc, which is responsible for settlements and reporting.

Finding 111-11
l

APS establishment of credit dollar limitations and credit evaluation of

counterparties is reasonable; however, some system configuration updates

could be made when a counterparty vetting occurs that it is overexposed.
llIl
l
l
l
l
l.\PS's credit limits are managed in accordance wide its Energy Risk Management Process guidelines.

Any transactions governed by these guidelines require approval from the l* RM Credit Risk group as to

both countcrpartv and counterparty credit limits." APS has established specific credit limits for each

counterparty with which it conducts trading transactions."

These guidelines are for measuring, monitoring, and managing the inherent credit risks across the

various activities of its energy operating units. By using these credit guidelines, APS intends to limit its

exposure and the exposure of its subsidiary companies or operating units to unwanted credit risk and

thus minimize the impact of counterparty default and credit-related losses. Broadly defined, credit

exposure is the capital-at-risk in the event of a counterparty default in a transaction. More specifically, it

is an estimate of the economic loss that might be incurred if a counterparty is unable or unwilling to

fulfill its contractual and payment obligations. These obligations arc often referred to as "liquidated

damages" by A PS. The credit exposure is calculated for each counterparty for which there is one or

more unsatisfied contracts or open trading positions and without regard to credit reserves or forecast of

recovery in the event of default. The credit exposure is calculated daily based on market prices and

positions as of the close of business the day before. It is done using systematic calculations for new

counterparties, existing counterparties that have reached die time limitations for re-vctting; or existing
counterparties who have a change, such as bankruptcy, invoices not paid, etc."'

Credit exposures may be netted within a set of trades for the same commodity, if there is a contractual

basis for netting with a high probability of legal enforceability. The netting of exposures within different

legal entities is not permitted even with a cross-entity netting agreement due to the risk of legal

challenge."
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The FIRM Credit Risks group (also called the Credit Risk Management group) is responsible for:":

4 Counterparty vetting, which is to ensure, as far as can be reasonably determined, that before

APS becomes irrevocably committed to any transaction, the counterparty is definitively

identified as being the correct legal entity to enter into the proposed engagements, has the legal

capacity to enter into proposed engagements, and has passed the creditworthiness standards of

APS. Vetting is the initial step in the review of a counterparty and does not address the

<:ounterparty's credit limit, which is addressed in the credit review process.

Q Rating methodology development, which provides a documented analytical framework to be

used in the assessment of trading counterparties. Regardless of counterparty type, the rating

methodology focuses the analysis on: financial strength, corporate organizational structure,

competitive position, and risk management competencies.

O Credit limit authority levels for granting unsecured credit limits.

o
l
i

i

li
l

Limit reporting for the accurate and timely (same-day) input of static data, (counterparty names,

ratings, limits) in the daily Credit Exposure Report and for ensuring that data integrity of the

report is preserved at all times. Moreover, it will ensure that exposures arc updated and

monitored on a daily basis, plus it also monitors all margins either posted or received and

verifies accuracy of margin amounts, including amounts posted to or received from clearing

brokers. Excesses in either the limits or the tenor restrictions are communicated to the Credit

Risk Manager and Trading Floor Control with a recommended course of action.

4 Credit quality assurance in which it will manage the overall credit portfolio quality at the
Company's level and report the portfolio quality to the FROG on a bi-monthly basis, including
credit evaluation of specific counterparties.

4 Establishment of default probabilities in which based on the rating, the probability of default

and potential for loss in the event of default arc developed. Although many companies use

historic default probabilities and recovery rates, by rating, from public rating agencies, ANS uses

a higher default probability.

4I

I

I
I

I
I

I

Approval of trades that exceed credit limits or credit availability, as established credit lines arc

intended to give traders the flexibility to enter into new trades with counterparty without having

to seek credit approval for that trade. If a trade is being considered that does not fit within the

available credit limits for the counterparty iii question or if no credit limits exist for the

counterparty, credit approval for that trade is required. The credit limits may be granted up to

the approval level limit of the grantor according to a credit limit authority matrix.

According to APS management, when a counterparty vetting shows that it is overexposed, APS shuts it

off, however, it does not shut it off in systems, but provides traders with a daily report.
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C. Recommendations

Task 5: Fuel Clause Computations

Recommendation 111-1 Improvespreadsheet usageandassociated referencesandcross-
rcfcrcnecson how used. (Refer to FindingIII-1)

As discussed previously, PSA filings can sometimes be difficult to tie togedmer without meetings with

APS management and staff based on how spreadsheets are implemented. Some improvements, which

would be helpful to better understand APS's spreadsheets and associated processes, include:

4 As many trines figures were not cross-referenced to the proper tab and cell, but simply typed in,

making it difficult to confirm that proper information has been included, APS should cross-

reference cells in more circumstances.

4 As occasionally references to schedule #s and line #s were inaccurate, even though correct data

were being used, review of such references should be updated whenever possible.

Task 6: APS's Fuel Clause Related Policies, Procedures, Rules, Cost Allocations
and Manuals, etc.

Recommendation 111-2 HaveinternalorexternalauditorsauditPSA filings,as they have
yet to addressPSA filing procedures. (Refer to Finding III-5.)

lDeveloping data for PSA filings, including confidential and non-confidential data, should be regularly

reviewed by an APS auditor to ensure not only that information and data are accurate, but also that

appropriate documentation and spreadsheets exist.

Recommendation111-3 Incorporatemore detailedimplementation steps, including sample
screen prints,in Monthly PSA Filings documentation, plusrisk
management documentation, which should be reviewed and
modified, as necessary, at least annually. (RefertoFinding 111-6,
Finding 111-7, and Finding III-10.)

»i While more extensive documentation now eidsts than previously during the last PSA filings audit, it still

is not sufficient enough to have someone try to actually perform steps solely using the documentation.

Some improvements, which would be helpful to better understand APS's documentation, include:

4 Develop summary documentation to guide through the PSA filing process and explain how

data in worksheets used by the Accounting and Financial Planning and Revenue Forecasting

groups tie together.
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4 Sample screen prints should be incorporated to make it easier for ANS employees to understand

what to do.

4 Flowcharts should be developed for the entire PSA filing process, so outsiders can more fully

understand it.

The POA documentation is only revised after every rate case," but should be regularly reviewed at least

annually and modified, as appropriate.

Additionally, APS's risk management documentation should be regularly reviewed at least annually and

modified, as appropriate, plus add sample screen prints included, when appropriate.

Recommendation 111-4 Develop formal written documentation for supplemental fuel
charges or refunds. (Refer to Finding III-8.)

APS Accounting should develop formal written documentation showing policies and procedures for

how it accounts for supplemental fuel charges or refunds to ensure that proper activities occur when

analyzing specific situations.

Recommendation 111-5 When a counterparty vetting shows that it is overexposed, some
system configuration updates could be made. (Refer to
Finding III-11.)

When a counterparty vetting shows that it is overexposed, not only should APS provide traders with a

daily report when a counterparty is shut off, but also system(s) should be immediately reconfigured ro

not allow transactions wide the counterparty.

i

l

l

i

I
:

I / lnlhmmaNon Response 6

z / Information Response 6

3 / lnfomxanon Response 6

4 / Interview l Chulla Plant Trip

W Interview l Cholla Plant Trip

6 / Interview 1 Chulla Plant Trip

7 / Interview 1 Cholla Plant Trip

s / Interview l Cholla Plant Trip

9 / Interview l Cholla Plant Trip

no / Interview l Cholla Plant Trip

ii / Interview 1 Cholla Plant Trip

12 / Interview l Cholla Plant Trip

is / Interview l Cholla Plant Trip

14 / Interview 9 Redhawk Plant Tour

is / Interview 9 Redhawk Plant Tour

is / Interview 9 Redhawk Plant Tour

11 / Information Response I

is / Infuriation Response l
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l

l

iv / Information RL$pon§e 1

to / Information Response 3 8: 9

:l / Intom1ation Response 3 & 9

Hz / InfOrmation Response 3 8: 9

23 / lnfonnation Response 3 & 0

11 / Information Response 4

s / Information Response 13 Power Supply Adjustment Plan of Adminislmuon documental on and Information Response 18

26 / Information Response 13 Power Supply Adjustment Plan of Atlminislralion documentation :Md lntbrmalion Response 18

21 / Information Response 13 Power Supply Adjustment Plan ol.Administration documentation and Infomlation Response 18

Zs / Information Response 13 Power Supply Adjustment Plan of Administration documentation

:> / Information Response 13 l'o\ver Supply Adiuslment Plan of Administration documentation

so / Information Response 13 and Interview 3

31 / Information Response 13

1: / lnfomlaLion Response 13

33 / lnfomlaLion Response 17 and Interview >

34 / Information Response 21 and Interview 3

as / Interview 2

as / Information Response "I

iv / Information Response I" and Interview 13

18 / Information Respcnse 12

so / Information Response I"

40 / Information Response I"

41 / Information Response 12

4: / Information Response "7 and Interview 15

43 / Information Responses 12 13 and 14 and Interviews 2 3 and 13

44 / Interviews 2 3 13 and 15

45 / Information Response 13 Nonthlv PSA Filing documentation and Interviews " and 3

no / Infonnatjon Response 26

17 / Interview 12

48/ Interview 12

40 / Interview 2

so / formation Response 26

Si / Information Response 26

so / Information Response 26

so / Information Response 26

so / Interviews 2 and 16 and Prior Audit Report (published in 2006)

as / Information Response "6

'W Interview 16

57 / Interview 7

so / Information Response "6

as / Infonnation Response 19

w / Information Response 20

of / Information Responses 19 and "U and Interview 12

42 / Information Response 28

1.3 / Infonnation Response 28

4.4 / Information Response 13 PSA Overview documentation

as / Information Response 13 Power Supply Adjustment Plan of Administration documentation

i / Information Response 13 Mnnthlv PSA Filing documentationI
I
I

1/24/2077Schumaker & Company9
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I

I

av / Information Response 13 Monthly PSA Filing Llocumemzuion

on / Information Response 13 Monthly PSA Filing documeiitzition Information Response 17 and Interviews 2 and 3

o) / Information Response 13 Monthly PSA Filing documentation

Vu / Inform ation Response 34

71 / Interview 12 and Information Response 16

1: / Interviews 2 and 1° and Information Response I(» including description and APS 2015 INK
73 / Information Response 16 (APS 2015 INK)

74 / Interview 2

15 / Interview I" and Information Responses 3 and 29

vo / Information Response 3 and 29

n / Inform ation Response 3

vs / Intim ation Response 29

79 / Information Response 2')

so / Information Response 3

an / Information Response 16

a2 / Interview 1"

as / Information Response 16

so / Interview 12

as / Interview 12 and lnformnuon Response 29

so / Information Response 3

av / Interview 1° and Information Response 3
9 / Inform ation Response 15 and Interview 1°
as / Information Response 15 and Interview 1°
<10 / information Response 15

on / Inform ation Response IS

9: / Information Responses 15 and 34 (bimonthly credit reports to EROG)

93 / Interview 3

1/24/2077 Schumaker & Company 0
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®Mr. Dennis Schumaker, CMC®, PMP , MCSE, MCSA
Project Manager & Executive Consultant I

Background
Ink. Dennisj. Schumacher has over 30 years of business and industry experience with both private and public sector clients,
including extensive experience in the electric, gas, telephone, and water utility industries. Mr. Schumaker's consulting
experience encompasses expertise in executive management and staffing, strategic and corporate planning, corporate
organization and structure, project management, business process re-engineering, materials management, engineering and
construction and operations and maintenance (electric, telephone, gas, and water facilities), information technology, cost
allocation and affiliated transactions, and quality assurance. He began his career as a De.f{gn Eng//ieerwith the Bechtel
Corporation, after which he joined Theodore Barry & Associates (lB&A) as a Manager: lac acquired more than eight years of
consulting experience with TB&A before becoming one of die original founders of Schumaker & Company in 1986.

Education 8: Certifications

Mr. Schumacher holds both a bachelor's degree in Mechanical Engineering and a Masters in Nuclear Engineering from the
Ohio State University. I le also earned an MBA from the University of Michigan. lac is oz

4
4

0
0

Certified Management Consultant (CMC®)
Project Management Professional (PMP®)

Microsoft Certified Systems Engineer (MCSE)
Microsoft Certified Systems Administrator (MCSA)

Consulting Expert ise

O4

O

4
4

4
o

o
o
9
9

User requirements definition and needs
assessments
Information systems design and development
Information technology planning, integration,
and optimization
Workforce management
Affiliate relations and transactions

Strategic and operations planning
Management and operations reviews and
assessments
Business process re-engineering
Project management services
Quality assurance services
Competit ive analyses including customer surveys

Professional Affiliations

o
9
o
4

Project Management Institute (PMI)
Microsoft Project User Group (MPUG) South East Michigan Chapter
PMI Great Lakes Chapter
Institute of Management Consultants (IMCUSA)

State & Local Government Experience

l

l
I
9

l

l

4

6

o

o

4

o
l

Mr. Schumacher has performed numerous assignments for state and local government clients. This work has included
strategic and operations planning assistance, management and operations reviews business process reviews infonnation
technology studies, and information technology systems implementation projects. Some examples include:

City of Detroit - provided business process reviews and assessment in public works, streets, and fire department.

City of Ann Arbor - Management and operations review of Ann Arbor I lousing Commission

City of Sturgis, Marshall, Coldwater - management and operations review of all city operations

City of Dearborn - information technology assessment and parks and recreations assessments

\X'ayne County Airport Authority - information technology assessment

State of Michigan, Department of Environmental Quality - functional requirements definition and document
management systems implementation

l
l

l
l
l

3
l

l
i
l
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entities include:State government

4
4
0
Q
o
o
4

O
4
0
4
4
0
4

4
4
4
O
o
9
o

Michigan
Minnesota
Mississippi
Montana:
Nebraska
Nevada
New Mexico

O
4
o
o
0
0
4

4
4
o
o
4
4
4

Indiana
Iowa
Kansas
Kentucky
Maine
Maryland
Massachusetts

Alaska
Arizona
Arkansas
California
Colorado
Idaho
Illinois

Dakota
Tennessee
Texas
Utah
\Vashingtori
\Visconsin
\Vyoming

N aw jersey
New York
N. Dakota
Ohio
Oklahoma
Oregon
Pennsylvania

Local government endtics include:

o O
4
4
o
o

Great Lakes Bay Michigan Works!
Town of Clinton (Ml)
Town of Middlcborough (MA)
1own of Union City (Ml)
\Vayne County Airport Authority

O
4
4
4
4
4

4
9
4
4

City of Ann Arbor Housing
Commission (Ml)
City of Coldwater (MI)
City of Dearborn (MI)
City of Detroit (MI)
City of Hillsdale (MI)

City of Marshall (MI)
City of Niles (MT)
City of Philadelphia (PA)
City of Sturgis (MI)
City of Tacoma (WA)
City of Toledo (OH)

Utility Commission Experience

Maryland Public Service Commission
Massachusetts Department of Public Utilities
Michigan Public Service Commission
Minnesota Public Utilities Commission
Mississippi Public Service Commission
Montana Public ServiceCommission
Nebraska Public Service Commission
Nevada Public Service Commission
New Mexico Public Regulation Commission
New jersey Board of Public Utilities
New York Public Service Commission
North Dakota Public Service Commission

Additionally, Mr. Schumaker has performed comprehensive and/or focused performance rcWcws for regulatory commissions
and agencies, including:

Alaska Public Utilities Commission
Arizona Corporation Commission
Arkansas Public Service Commission
California Public Utilities Commission
Colorado Public Utilities Commission
Idaho Public Utilities Commission
Illinois Commerce Commission
Indiana Utility Regdatorv Commission
Iowa Udlirics Board
Kansas Corporation Commission
Kentucky Public Service Commission
Maine Public Utilities Commission

Oregon Public Utilities Commission
Pennsylvania Public Utility Commission
Public Service Commission of Wisconsin
Public Utility Commission of Ohio
Public Utility Commission of S. Carolina
Public Utility Commission of Texas
Public Service Commission of Utah
South Dakota Public Utilities Commission
Tennessee Regulatory Authority
Tennessee Valley Authority
\\"A Utilities 8: Transportation Commission
\\'coming Public Service Commission

Utility Company Experience

Some of Mr. Schumaker's electric, gas, water/wastewater, and telecommunications assignments arc listed beloun

Electric Utilities

PECO Energy Company
Pennsylvania Power & Light Company
Public Service Company of New Mexico
Public Service Electric 8: (has Company
Rockland Electric Company
Sierra Pacific Power Company
Springfield City Utilities
Sunflower Electric Cooperative
Tacoma Power
Tennessee Valley Authority
Toledo Edison Company
Union Electric Company
Union Light Heat and Power Company
Upper Peninsula Power Company
United Power Cooperative
West Texas Utilities
\Vcstem Massachusetts Electric Company
\Visconsin Electric Power Company

General Public Utilities
Georgia Power Company
GP Energy
Illinois Power Company
Jacksonville Electric Authority
Hersey Central Power and Light
Kingsport Power Company
Long island Lighting Company
Massachusetts Electric Co. (National Grid)
Michigan South Central Power Agency
Nantucket Electric Company (National Grid)
Nebraska Public Power district
New Urleans Public Service
Niagara Mohawk Power (Iorporadon
Nova Scotia Power Incorporated
NSTAR l"lectric Company
Ohio Power Company
Pacific Gas & Electric Company

APP/Kentucky
APP/Indiana Michigan Power
.\lena Power
Arizona Public Service Company
Arkansas Power & Light Company
Central Maine Power Company
Cleveland Electric Illuminating
City of I Hillsdale
City of Niles Utilities Department
Columbus Southern Power Company
Conectiv
Consumers Energy
Detroit Edison
Duke Energy Indiana
Duke Energy Kentucky
Duke Energy Ohio
Energy
EI Paso Electric Company
Florida Power and Light Company

3/10/2077Schumaker 8¢ Company9
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Gas Utilit ies

Niagara Mohawk Power Company
Pacific Gas 84 Electric Company
Peoples Natural Gas Company
Philadelphia Gas \Vorks
Public Service Flcctric & Gas Companv

South lcrscy (was Company
Southern California Gas Company
Union Light I lcat and Power Company
\Vashington (was Light Company
\7¢'estcrn Kentucky Gas Company

Baltimore Gas and l"lectric Company
Columbia Gas of Maryland Inc. .
Elizabethtown Gas Company (NUI Corp.)
Fquitablc Gas Company Corp.)
National Fuel Gas Distr ibution Corporation
Ncwlersey Natural Gas Company

Water/Wastewater Utilit iesK

I
I;

General Waterworks Corporation of Pine Bluffs
KentuckyAmerican \Y/atcr Companv
Pennsylvania-American Water Company
Philadelphia Suburban Water Company
Philadelphia \Vater Department

Ver izon NY
Verizon PA

TennesseeAmerican Water Company
Toledo Department of Public  Uti li ties
United \Vater New jersey
Uti li ties, Inc.,/Twin Lakes
\X/'ater Services Corporation of South Carolina

Telecommunications Utilit ies

I llinois Bell Telephone (Ameritech)
SBC Ameritech Indiana
US w1;sT

ALLTEL Pennsy lvania
Commonwealth Telephone Company
New I fngland Telephone (NYNFX)

Presentations ac Articles

o

9

4

U.rer Inlegjbce .Y/andarrif R.¢Por1.r, Smaf/ Arre.t.r Marry 2002 - This article discussed the standards for creating the various
reports used within an application. It discusses standards that can be developed not only for the reports themselves but
also the user interface from which the user can choose and customize the reports.

User In/emacs .Y/andard.f De.r{gn Devehpmen/ Dommenla/ion, Smart Acceff, April2002 - This article discussed the various
alternatives for creating maintenance forms that are the core to any business application. It discusses standards that can
be developed for implementing these forms and presents the code that makes the user interface work.

U.rer In/ef/'are .S./andardx, Navigation Scurf Acretf September 200 I

4

4 User In/er72ue .S/andardx Impkmenling App/imfion Affainferm/:ce Fam/.f .mari A¢¢e.r.t, December 2007

4

Technical Exams Successfully Completed

4
9
4
4
4
4
4
4
o
4
0
Q
o
4

.- This article discussed the importance of user interface
standards for both programmer and enduser productivity. Using a case study, it presents a discussion of the navigation
methods available to an Access programmer and shows how to implement the most useful ones.

U.fer In/e{#zce Standard; Impkmen/ing Buxineu Prorerf Fomrx, .Smar1 Amie, November 2007 - This article discussed the various
alternatives for creating business process forms that are the core to any business application. It discusses standards that
can be developed for implementing these forms and presents the code that makes the user interface work.

. - This article discussed the
various alternatives for creating application maintenance forms that are the core to any business application. It discusses
standards that can be developed for implementing these forms and presents the code that makes the user interface work.

Dore 0/OIIe'r Own A4edi¢iIIe,.]u11e 7998 - National Project Management Institute Meeting Presentation: Project
management selfasscssment and successful implementation of a department's Project Management System.

Mr. Schumaker has successfully completed the following Microsoft exams:

220 - Designing Security for a Microsoft Windows 2000 Network
219 - Designing a Microsoft Windows 2000 Directory Services Infrastructure
218 - Managing a \Vin dows 2000 Network Invironment
217 - Implementing and Administering a l\licrosoft"° Windows® 2000 Directory Services Infrastructure
216 - Implementing and Administering a Microsoft® \Vindows® 2000 Network Infrastructure
215 - Installing, Configuring, and Administering Microsoft® \1Uindows® 2000 Server
210 - Installing, Configuring and Administering I\Iicrosoft® \Windows® 2000 Professional
087 - Implementing/Supporting l\ I icrosoft® Internet Information Server 4.0
076 .- Implementing and Supporting Microsoft Exchange Server 5.0
073 - Implementing and Supporting N'1'rM 4.0 \Vorkstation
068 - Implementing and Supporting NTIM Server 4.0 in the Enterprise
067 - Implementing and Supporting NTI" Server 4.0
059 -  Internetworking wi th Microsof t TCP/IP on \Vindows Nl"*" 4.0
058 - Networking Essentials

3/70/2077 Schumaker & Company 9
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Consulting Experience

P r o j e c t  M a n a g e me n t  E x p e r i e n c e

M r. Schum acher  is a Pfyecl Management/ PmfiwiorIul l p m p ®)  I a c  h a s  a c te d  a s Engqgemenl Alanager  Prov/ Ala/Iager ; Lead ( iuzru/ lanl
or  Terhniru /  Cor fu / /a IH on n u m e r o u s  m a n a g e m e n t r e v ie ws  a t th e  r e q u e s t o f b o th  s ta te  a n d  lo ca l  g o ve r n m e n t e n ti ti e s  a n d
d i r e c tl y  fo r  c o m p a n ie s .  l h e s c  a s s ig n m e n ts  i n v o l v e d  th e  im p le m e n ta ti o n  o f p r o je c t m a n a g e m e n t te c h n iq u e s  i n to  a  b u s in e s s
o r  g o v e r n m e n t e n ti ty ' s  i n te r n a l  o p e r a ti o n s .  Il e  i s  a  m e m b e r  o f th e  Pr o je c t M a n a g e m e n t In s ti tu te  ( PM I)  a n d  h a s  a l s o  b e e n  a
p r e se n te r  a t a  n a tio n a l P M I m e e ti n g .  T h e r e ,  h e  p r e s e n te d  th e  a p p l i c a ti o n  o f PM I m e th o d o lo g i e s  t i t l e d A Do r e  o / O n e k  O wn
Medicine, wh ic h  i n v o l v e d  a  l a r g e  u ti l i ty  c l i e n t p r o v id in g  s e r v i c e s  i i i  v a r i o u s  s ta te s .  He  i s  a l s o  a  m e m b e r  o f th e  m id we s te r n
M i c r o s o ft  P r o j e c t U s e r s  G r o u p .

With over 30 years of consulting experience, Mr. Schumaker has been the Project Manager for over 100 different
assignments. Over 25 of these assignments involved the review and implementation of project management techniques to a
business or government entity's internal operations. These projects included nuclear and fossil power plant projects, electric
and gas transmission and distribution projects, water plant and distribution engineering and construction projects,
telecommunications installation projects, and research and development projects.
Mr. Schumaker has implemented project management systems (mainframe and minicomputerbased systems) on assignments
ranging from large multibillion dollar nuclear and fossil generation projects to large ongoing software development projects.
Project management software systems used include: Microsoft Project, APECS, Project 2, Artemis, Workbench, Primavera,
@Risk for Project and all Microsoft Office applications including \Vord, Excel, PowerPoint Access, Project, and Microsoft
Back Office products, including all versions of Windows, Exchange Server, SharePoint, Internet Information Server, SQL
Server Internet Security and Acceleration Server (ISA), and Systems Management Server (SMS).

Utility Management & Operations Audit Experience

M r. Schum acher  has been an Erggqgemenl Manager, Pr ied Manager, Lead Cbnru/ran/, or  Tevbnira/ (bn.fu//an! on more than 5 0
m a n a g e m e n t a n d  o p e r a ti o n s  r e v ie ws .  He  h a s  a l s o  te s ti fi e d  b e fo r e  fi v e  r e g u la to r y  c o m m is s io n s .  H is  s p e c i fi c  e x p e r ie n c e  i n  d ie
e le c tr ic ,  g a s ,  wa te r ,  a n d  te le co m m u n ica tio n s  in d u s tr ie s  in c lu d e s  a ss ig n m e n ts  a t o ve r  7 5  d i ffe r e n t e le c tr ic ,  wa te r ,  o r  g a s  u ti l i tie s .
Su s ta in in g  o r  im p r o v in g  th e  r e l ia b i l i ty  o f a g in g  a sse ts ,  wh i le  m in im iz in g  o p e r a tio n a l ,  m a in te n a n ce ,  a n d  ca p i ta l  co s ts  i s  v i ta l  to
e v e r y  u ti l i ty  c o m p a n y .  A l s o ,  m a n a g in g  r i s k s  ( o p e r a ti o n a l ,  s a fe ty ,  e n v i r o n m e n ta l  e tc . )  a n d  m a x im iz in g  wo r k e r  p r o d u c ti v i ty
r e m a in  ke y  a sp e c ts  o f a n y  b u s in e ss .  In  o r d e r  to  m a in ta in  a  so l id  r e tu r n  o n  in ve s tm e n t fr o m  ye a r  to  ye a r ,  u ti l i ty  o p e r a tio n s
m u s t des ign a n d  im p le m e n t a  p la n  fo r  m a n a g in g  th e i r  a sse ts .

H is  m a n a g e m e n t a u d i t wo r k  h a s  fo cu se d  o n  m a n a g e m e n t a n d  o p e r a tio n s  a sse ssm e n ts  a n d  p e r fo r m a n ce  r e v ie ws ,  b u s in e ss
r e s tr u c tu r in g ,  b u s in e ss  p r o ce ss  r e e n g in e c r in g ,  a n d  p r o ce ss  a n a lys is  te a m s a ffi l i a te d  tr a n sa c tio n s  a n d  co s t a l lo ca tio n s ,  cu s to m e r
sa tis fa c tio n  a n d  n e e d s  a sse ssm e n ts ,  p e r fo r m a n ce  m e a su r e m e n t d e ve lo p m e n t,  a n d  in fo n n a d o n  sys te m s  a n d  te ch n o lo g y .

Municipal Utility Management and Operations Experience
i

l
l

Philadelphia Gas \Works
Philadelphia \X/ater Dept.
Springfield City Utilities, MO
Town of Clinton, MI
Town of Union City, MI

City of Tacoma, WA
City of Toledo OH
Jacksonville l"lectric Authotitv, FL
Michigan South Central Power Agency
Middlcborough Gas and Electric Dept., MA
Nebraska Public Power District, NE

l\k. Schumakers evaluation of municipal electric and gas operations includes a review of the organization and staffing of the
operations group in relation to its ability to perform its chartered responsibilities in an effective and timely manner. This
review investigates work and information flows, staffing levels over time, work order and work assignment procedures and
crew utilization and scheduling techniques.

In  p a r ti cu la r  M r .  Sch u m a ke r  h a s  b e e n  e n g a g e d  b y  m u n ic ip a l  p o we r  a g e n c ie s  su ch  a s  th e  M ich ig a n  So u th  Ce n tr a l  Po we r
Ag e n cy  to  a ss is t th e m  in  va r io u s  a sp e c ts  o f m a n a g e m e n t a n d  o p e r a tio n a l  ch a n g e s  wi th  th e  o n se t o f M ich ig a n  d e r e g u la tio n
a n d  r e r e g u la tio n .  M r .  Sch u m a ke r  p r o v id e d  a ss is ta n ce  in  p e r fo r m in g  a  co m p e ti ti ve  a sse ssm e n t a n d  m a n a g e m e n t a n d
o p e r a ti o n s  r e v i e w o f M SC PA a n d  i ts  m e m b e r  m u n i c i p a l i t i e s  p r o v i d e d  M SC PA b r a n d i n g  r e d e s i g n  c u s to m e r  r e l a ti o n s h i p
m a n a g e m e n t p r o g r a m ,  a n d  cu s to m e r  r e la tio n s  co l la te r a l  d e ve lo p m e n t.  M r .  Sch u m a ch e r  h a s  a lso  p r o v id e d  co r n p e tid ve
a sse ssm e n t a n d  m a n a g e m e n t a n d  o p e r a tio n s  a sse ssm e n ts  o f th e  fo l lo win g  m u n ic ip a l i tie s .

City of Detroit, MI
City of Marshall, Ml
City of Coldwater, MI
City of I Iillsdalc, MI
City of Niles Utilities Dept. MI
City of Sturgis, MI

3/70/2077Schumaker 8¢ Company0
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Electric and Gas Operations Experience

I

i
I

I l
l

)

The engineering design and planning function must be capable of determining with accuracy the future

Pennsylvania Gas and Water Company
Philadelphia Gas \Vorks
Public Service Company of New Mexico
Tacoma Power I&D
Union Light Heat and Power Company
West Texas Utilities Company
Wester Kentucky Gas Company

Jersey Centra] Power & Light
Kingsport Power (company
Middleborough Gas and electric Dept.
National Fuel (was Distribution Corp.
New Orleans Public Service
PFC() Energy Company
Pennsylvania Power 84 Light Company

Mr. Schumachers evaluation of electric and gas operations includes a review of the organization and staffing of the operations
group (electric and gas operations and maintenance and electric and gas construction) in relation to its ability to perform its
chartered responsibilities in an effective and timely manner. This review investigates work and information flows staffing
levels over time, work order and work assignment procedures, and crew utilization and scheduling techniques.

Evaluating the current practices of a utility, he investigates the use of decision support systems and information technology in
the management of the assets (both transmission and distribution) to determine (a) whether the processes used are consistent
with currently accepted levels of technology for utility industry in general, whether these processes are properly designed
to support the organization in providing superior service to its customers, and (c) whether the utility attempts to tie
expenditures to performance levels.

Additionally, he evaluates the engineering design and construction management functions as these are key areas to the
efficient and effective operation and constriction of the network that is the basis for the provision of reliable service to the
customer.
requirements for service and making the proper provisions for same through the timely conceptualization and designof
future facilities.

City of Niles (Michigan) Utilities Dept.
Columbus Southcm Power Company
Dayton Power & Light Company
Duke Energy Indiana
Duke lnergv Ohio
Fl Paso Electric Company
Equitable Gas Company

Electric and Gas Reliability Experience

o

o

0

The efficiency and effectiveness of the management of the transmission and distribution assets within an electric utility and
the gas distribution system in a gas utility directly translates into the system reliability experienced by the customer. The
decision making regarding the management of these assets should incorporate the use of extensive quantitative data available
from within the organizational infonnation technology resources. The overall organization of the various functions related
to electric and gas distribution should be efficient and effective with clearly defined roles and responsibilities, staffing levels
that are workload driven, and adequate consolidation of activities.

Gas reliability is somewhat different than electric reliability in that the primary focus is that of managing overall system risk.
Processes need to be in place to repair (replace) system leaks on an ongoing basis such that the leaks do not result in
catastrophic failures of the distribution piping. Mr. Schumaker's investigations in the area of gas reliability focus on die
decision support tools used to identify gas repair/replacement projects tools to rank and prioritize these projects for
execution and the subsequent execution of these projects.

Mr. Schumaker's assessment of electric and gas system reliability performance and related operations includes, but is NOT
limited to, the following:

A review of electric trends as measured by the Customer Average Interruption Duration Index, System Average
Interruption Duration Index, System Average Interruption Frequency Index, and Momentary Average Interruption
Frequency Index relative to Utility Commission benchmarks and standards, as applicable

Testing the electric outage management system data collection process to assess theaccuracy of the information being
captured in the system

A review of service outage causal factor trends and remedial actions to ensure that preventable outages are maintained at
reasonable levels

O

4

A review of electric and gas maintenance activities to determine their overall appropriateness and adherence to internal
specifications as well as any applicable regulatory requirements

A review of gas infrastructure replacement efforts in particular related to replacement of unprotected bare steel mains

4 A review of the Companys damage prevention programs including the electronic mapping of electric and gas system
facilities, the trend of thirdparty line hits,and damage recovery efforts

3/70/2077 Schumaker & Company 9
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Electric Utilities

i
I

Pacific (has & Electric Company
PICO Energy Company
Pennsylvania Power & Light Company
Public Service Electric & Gas Company
Rockland llectric Company
Sierra Pacific Power Company
Springfield City Utilities
Sunflower Electric Cooperative
Tennessee Valley Authority
Toledo Edison Company
Union Electric Company
Union Light Heat and Power Company
Upper Peninsula Power Company
United Power Cooperative
West Texas Utilities
Western Massachusetts Electric Co.
\\"Wisconsin Electric Power Company

Florida Power and Light Company
General Public Utilities
Georgia Power Company
Cl' linergv
Illinois Power Company
Jacksonville Flcctric Authority
jersey Central Power and Light
Kingsport Power Company
Long island lighting Company
Massachusetts Electric Co. (National Grid)
Michigan South Central Power Agency
Nantucket Electric Co. (National Grid)
Nebraska Public Power district
New Orleans Public Service
Niagara Mohawk Power Company
NST.\R Plcctxic Company
()llio Power Company

Alil' /Kentuckv
AFP/Indiana Michigan Power
Alhena Power
Arizona Public Service Company
Arkansas Power 84 Light Company
Central Maine Power Company
Cleveland Flcctric Illuminating
City of Hillsdale
City of Niles Utilities Department
Columbus Southern Power Company
Conecriv
Consumers Energy
Detroit Edison
Duke Energy Indiana
Duke Energy Kentucky
Duke Energy Ohio
Fntergy
ll Paso electric Company

Gas Utilities

4

Public Service Electric & Gas Company
South lerscy Gas Company Western
Southern California (yes Company
Union Light Heat and Power Company
\\"washington Gas Light Company

Ncwjcrsey Natural Gas Company
Niagara Mohawk Power Company
Pacific Gas 8: Electric Company
Peoples Natural Gas Company
Philadelphia Gas Works

Baltimore Gas and Flectric Company
Columbia Gas of Maryland Inc.
Elizabethtown Gas Company (NUI Corp.)
Equitable Gas Company (EQT Corp.)
Kentucky Gas Company
National Fuel Gas Distribution Corporation

lElectric Adjudications Investigation Experience

Mr. Schumaker has assisted with ad Udications invests attn the Amer ency re oration and restoration of service following
. . . . . I . . g g g . . . .

storms by clectnc distribution utilities. His inquiry m these matters focused on the electric companies' compliance with
performance standards for emergency preparedness and restoration of service, including:

l

4

4

o

4

O

Preparation for and management of the restoration efforts with respect ro Tropical Storms Irene and snowstorms
Allocation of company resources in affected communities
Communications with state, municipal, and public safety officials and with the involved Commission
Dissemination of timely information to the public
Identification of company practices that require improvement, if any

l

l

4

4

O

l

i

O

4

O

Water/Wastewater Utility Experience

Today, new challenges are making water operations u dynamic and rapidly changing environment, requiring increased
interaction between the functional areas new technologies, expanded capabilities f rom staff personnel, and for some utilities,
reevaluation of uti li ty philosophies.

In the evaluation of water operations, Mr. Schumaker reviews existing practices and performs a comparison with best
practices and relevant benchmarks in the following operational areas:

Evaluate the performance of design functions and their ability to communicate with field construction personnel

Review planning procedures and make recommendations to create achievable short and l ongt c rm efficiency goals that
satisfy missions

Review past and current construction projects for performance in planning, scheduling, cost minimization and efficiency

Evaluate the accuracy of documentation, response time, and performance of operations and maintenance

Assess the systems reliability in providing water that meets the requirements of the Safe \\l'ater Drinking Act (SWDA)

Evaluate the engineering economics methodology and their ability to coordinate operations in an optimal manner
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His analysis determines if the utility's practices promote efficiency and provide their ratepayers with optimal levels of rates
and service.

Philadelphia Water Department
lennesseeAmerican \Voter Company
United Water Ncwjcrscy
Utilities, Inc./Twin Lakes
\Vatcr Services Corporation of South Carolina

City of Toledo Department of Public Utilities
General \Vaterworks Corporation of Pine Bluffs
KentuckyAmerican \Voter Company
PennsylvaniaAmerican \VoterCompany
Philadelphia Suburban Water Company

Telecommunication Operations and Audit Experience

l

l

l

New England Telephone Company
New York Telephone
SBC Ameritech Indiana

US WEST (Qwest)
Verizon New York
Verizon Pennsylvania

Mr. Schumakcr has been an Engagement Manager, Prgec/ Manager, Lead Conxu/tan/, or Terlmifa/ Conxu/Ian!on more than 75
management and operations reviews and has testified before multiple regulatory commissions. Ills specific experience in the
telecommunications industry includes assignments at: Illinois Bell Telephone Company for the Illinois Commerce
Commission, .\lI.IIEl. Pennsylvania, Commonwealth Telephone Company, and Verizon PA for the Pennsylvania Public
Utility Commission; New England Telephone Company for die Massachusetts Department of Public Utilities; US WEST
(Qwest) for the l 4 state steering committee of the Regional Oversight Committee (ROC); SBC Ameritech Indiana following
a stipulation and settlement agreement with the Indiana Utility Regulatory Commission and other settling parties, Verizon
NY for the New York Public Service Commission, and Michigan State Police (\Virclcss E911). His telecommunications
work focuses on management and operations assessments and performance reviews, telecommunications technologies,
business restructuring, reengineering and process analysis, affiliate relationships and cost allocations, customer satisfaction
and needs assessments, performance measurement development, and information systems and technology.

Mr. Schumaker audits measurement categories like Pre-Ordering, Network Performance, Billing, Operator Services and
Databases, and General. This includes whether data calculations comply with documentation, and whether stored and
reported performance measurement results are accurate reflections of documented methodologies. I Ie reviews processes
that affect the accuracy of input data e.g., trouble report disposition codes, service order miss codes, etc. lac can then
determine what procedures, if any, have been instituted to address diagnostic metrics that do not have related remedy
payments and do not meet parity or benchmark standards.

\\'it his prior background in engineering and construction, his experience includes network planning and engineering,
outside plant engineering and construction, installation and repair, and customer services (call center operations). Ile is
knowledgeable of current telecommunications technologies including both wire based and wireless technologies. He has
investigated the network planning and engineering, outside plant operations, customer services, and installation and repair
activities. From a Financial or cost allocation basis, his experience includes development of microcomputerbased models for
measuring the cost impacts and assessing the impact of affiliate transactions.

He was the codeveloper of a microcomputer-based regulatory impact model (RIM) (used on US WEST) that tracks the flow
of expenses from non-regulated communications company affiliates dirough the Federal Comrnunicadons Commission (FCC)
Part 32, Pan 64, and Part 36 accounting process. It calculates the impact of affiliate expenses at the regulated intrastate level
for state regulatory purposes and can predict the impact due to changes in transaction or regulatory assumptions.

He has also performed Section 271 reviews of Verizon PA processes for performance metric development (preordering,
ordering, provisioning, maintenance/repair network performance billing operator services and general standards) from
source system inputs (including operational support systems and manual data input) to where perfonnance reporting occurs.

AI .I .TEl . Pennsylvania
Commonwealth Telephone Company
Illinois Bell Telephone Company
Michigan State Police (\Vireless E911)

Energy Procurement, Trading, Contracting, and Purchased Power Experience

Mr. Schumaker has performed various assessments of energy procurement (electric and gas) and energy trading and
contracting at numerous private and public utilities and agencies. These reviews have included assessment of various electric
power supply contracts Qnirchased power), fuel procurement policies and practices and energy trading activities. These
reviews also included an assessment of generation dispatching and transmission dispatch (tagging) operations. These reviews
also included real time, day ahead, and longer term (future) contracting including physical and financial hedging practices.

laIr. Schumaker has been involved in the energy trading activities of numerous different electric companies in both a
completely regulated environment and in a deregulated environment. He understands the theories behind economic dispatch
and energy trading and has been involved in performing assessment of various aspects of theseactivities. As an engineer by

3/70/2077 Schumaker & Company 9 l
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training, he not only understands the business aspects of energy trading but also the technical aspects as it relates to the
various business models within the industry.

City of Sturgis
Dayton Power & Light Company
Duke Energy Ohio
Iii Paso l"lectric Company
ISO New England
Ierscv Central Power & Light
Michigan South Central Power Agency
Midwest Independent System Operations
New York Independent System Operator

Pennsylvania Power & Light Company
P}M
Public Service Company of New Mexico
Sunflower Electric Cooperative
American Electric Power (Ohio Power Company and Columbus Southern Power)
liirstEnergy (Toledo liaison, Ohio Edison, Cleveland Electric illuminating)
Union Light, l Scat and Power Company (Duke Energy Ohio
West Texas Utilities Company (now APP)
Various utility energy trading and dispatch operations

Fuels and Purchase Power Experience

Mr. Schumacher has over 30 years of business and industry experience in the electric utility industry. This experience includes
stints with Bechtel Cotporadon, which included the design of both nuclear and fossil power plant (including coal power
plants), with llieodore Barry and Associates, which included fuel procurement studies for new power plant siring and
approvals, and with Schumaker & Company, which has continued to involve activities relating to fuel management. His
ongoing fuel procurement activities of power plants have included all the companies listed here.

Most recently, he has completed a fuel and purchased power cost adjustment clause audits of Public Service Company of
New Mexico for theNew Mexico Public Regulation Commission, Duke Energy Ohio for the Public Utilities Commission,
and Dayton Power & Light. He also performed fuel management audits for state regulatory commissions including eight
different assignments in the State of Ohio involving Firstlnergy companies Toledo Edison and Cleveland Electric
Illuminating, AEP companies Columbus Southern and Ohio Power, Cincinnati Gas and Flectric, and Dayton Power and
Light. He understands the management and technical issues involving fuels management but also the procedural and
administrative issues involved in performing such a review.

Arizona Public Service Company
Arkansas Power and Light facilities
Central Maine Power facilities
Consumers Power and Detroit Edison facilities (MI)
Dayton Power 8: Light Company
Dulce Energy Ohio
Fl Paso Electric Company
(Georgia Power facilities
Illinois Power facilities
.jersey Central Power & Light

Nebraska Public Power District - Gerald Gentleman Plant
New Orleans Public Services oilfired facilities
Nova Scotia Power Incorporated
Pennsylvania Power and Light facilities
Public Service Company of New Mexico
Sierra Pacific facilities
Springfield City (Mo) Utilities with coal sources from Pittsburg (KS)
TVA facilidcs
Union Light Heat and Power Company (KY)
\Vest Texas Utilities facilities and Central Power and Light facilities
And:

electricity Supply Board of Ireland (ESB) facilities, including hydro, natural gas, oil, peat, and a new coalfired plant
IirstEnergy, including Toledo l"dison & Cleveland electric Illuminating (()H); American Electric Power, including Columbus
Southern Power and Ohio Power Cincinnati Gas and electric and Dayton Power and Light facilities
Florida Power and Light and Tampa l:lectric facilities and Jacksonville Electric Authority facilities
Northern State Power (now Excel Energy) and United Power Cooperative (plant located in North Dakota) (MN)
Sunflower Electric Cooperative, a new coalfired plant siring and fuel supply (KS)

Customer Service Experience

Mr. Schumaker examines the utility's customer service, billing, and collection functions in detail. Among the areas or issues
to be addressed in his examination are:

4

4

4

4

The capabilities and effectiveness of customer information and billing systems compared to other electric utilities
systems and the training of customer service personnel in system utilization
The reasonableness of call center staffing levels and the center's overall performance (e.g., call abandonment rate,
percentage of call answered within 30 seconds etc.) to include validation of telephone access statistics, and a determination
of the adequacy of interactive voice response equipment and telecommunications technology in general

Customer complaint procedures including a review of their compliance with utility commission dispute handling procedures
The trend of consumer complaint rates, justified complaint rates, and complaint response times

3/10/2017Schumaker 8¢ Company9
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Tennessee-American \Vater Company
Un ited  Wate r New je rsey
V e r izo n  Ne w Yo rk
\Voter Services Corp. o f South Caro lina
V(/estern Kentucky Gas Company

.\l I .1I*1L Pennsylvania
Centra l Maine Power Company
Commonwea lth  Te lephone Company
Equitab le (vas Company
Genera l \V a te rworks Corp . o f Pine  Blu ff
Nebraska Pub lic  Power Dis tr ic t

New Orleans Public  Service
Co rpo ra tion  PECO F ne rgy Company
Pennsylvan iaAmerican \Vater Company
Philadelphia (Las Works
Philadelphia Suburban \\'attar Company
Philade lph ia  \Voter Department

Philadelph ia  \Vater Department
SBC Ameritech  Ind iana
Verizon Ne w Yo r k

Benchmarking and Analysis Experience

Mr. Schumaker audits the performance metrics that require h ighvolume transaction processes (service orders and trouble
reports) from utility inputs. These measurements include those invo lving ordering, provis ion ing, maintenance, and repair.
Process service order and trouble report inputs are independently calculated f ro m th e results measurements of these inputs.
This analysis provides die means to recreate designated performance measurement results for the partic ipating utility and
evaluate the accuracy of reported results. The utilities own statistica l methods may determine Mr. Schumaker's statistica l
sampling approaches.

I\fr. Schumaker works on the princip le that organizations can chart a course to superior economic performance by studying
the best business practices, operating tactics, and winning strategies of industry competitive organizations.

As an experienced benchmarking consultant, Mr. Schumacher believes it is important to learn as much as possible before
making any d irect contact by using desk research including publications and websites etc. th is enables h im to get a p icture
of the  firm(s) tha t c lien ts  might wish  to  benchmark and an understand ing o f what they can bring  to  the  c lien t. F rom th is  he
develops a shortlist.

Actua l data  co llection from the benchmark can occur in  two ways: If it's  a  one to  one exerc ise then Mr. Schumaker will vis it
with  the organization to  understand what it does and how, and, in it's  part o f a  peers/competitors exercise then it will be a
data collection process using existing data.

As a result of th is experience, all of the information that has been collected over the last ten years has been made available in
due .S`¢/Jumaher Cb Company Beef Pratliref Knowledge Bare. This is a re lational database collection of various p ieces of in formation
collected during our pro jects which have been deemed representative of an industry best practice. Mr. Schumaker has led the
development o f th is  computer based repository.

ALLTEL  Pennsylvan ia
Commonwea lth  Te lephone Company
Equitab le  Gas Company
Philadelphia Suburban \\'a ler Company

Smart Meter Technolog ies ExperienceI
I

r
I
I

l

i
l

O

o
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Mr. Schumakers  AMISmartGrid  consu lting  p ractice  a rea  will focus on  the  se lccdon dep loyment, and  in tegra tion  o f
advanced metering in frastructure (.\lillI), meter data management (MDM), and demand response (DR) systems and solutions
as well as the associated business process redesign required to ensure their effective use.

His re levant experience and familiarity with smangrid  in itia tives and the ir in terdependency on the complex in teraction of
available and emerging automation, communications, and metering technologies assists utility clients to create financial
models and develop risk mitigation approaches and strategies to help them manage investment risk, and promote strategies
to  justify grid  modern ization investments and so lu tions.

Mr. Schumaker has been invo lved in  Automatic  Meter Reading (AMR) investigations over the last four years. These AMR
investigations have included electric, gas, and water compan ies th roughout the  Un ited  Sta tes. As a  component o f our
management and operations review projects, Mr. Schumaker has assessed the results achieved by specific utilities as a result
o f the ir imp lementa tion  o f AMR techno log ies. A sample  o f h is  experience inc ludes:

Cellaret fixed network AMR technologies systems that were in itia lly justified based on a reduction in  meter reading
costs and since have had cost savings in other areas eclipse the meter reading cost savings

ITRON mobile  system meters  read on a  month ly bas is  by a  contracted  firm. Cost savings identified  in the in i tia l
business case were exceeded in the look back analysis after implementation.

ITRON mobile  so lution meters are read on a month ly basis and due to  battery lives not meeting expectations, they are
currently undergoing the ir firs t battery rep lacement program.

3/70/2077 Schumaker & Company 0
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PFCO Energy Company
PennsylvaniaAmerican \Vatcr Company

Review of various implemented AMR technologies within various water operating companies. Follow-up analysis based on
the experience on these systems lead to standardized fixed network systems. Implementation of AMR within an operating
company was based on a specific business case for that specific operating company. The business cases were developed
subject to the business case guidelines promulgated from the company..\s a result whether a fixed or mobile meter reading
system was deployed, decisions were based on the total number of customers, meter density, and other parameters for each
operating water district.

equitable Gas Company
Philadelphia Gas \\'arks

o

4

4

o

4

4

Business Process Re-engineering and Continuous Improvement Experience

Mr. Schumakcr has been Lead Conroy//a/H on numerous business process Reengineering and continuous improvement projects.
One of these recently completed assignments was for the State of Michigan Department of Treasury on sales and use tax
audits/processing. Another was for the State of Michigan Department of Management & Budget (DMB), Department of
Treasury (Treasury), and the Family Independence Agency involving state warrant processing. This project included:

Review and assessment of current situation and existing policy, processes, and procedures

Findings, conclusions, and recommendations, including identification of alternative technologies for enhancing quality
controls, and efficiency of operations

Surveys of other organizations

Alternatives analysis

Altemadves cost analysis

Implementation strategy and plan

n
The final report recommended certain organizational and business process changes for the priming and handling of state
warrants. Warrant processing was transferred to a new organization, composed of individuals from the departments, that
was physically located next to the State of Michigan mail center - significantly changing existing business processes,
maintaining appropriate fiscal controls, and reducing costs.

He was Efgqgemen/ Manager and Yenior Comu/fa/H for an ongoing re-engineering project at Michigan's Department of
Environmental Quality (DEQ) during the implementation of an Electronic Document Management System (EDMS). He
led the review and documentation of existing business processes and the creation of a file list, file structure, and indexing for
a database of files; established processes and priorities for file conversion; and established processes for electronic imaging of
records. The project team, including DEQ personnel, reenginecrcd its records management processes and implemented
EDMS in the Storage Tank and Fnvironmental Response dNdsions. This EDMS uses FilcnEl for document capture and
retrieval and a customized Microsoft SQL database for managing the ongoing file conversion cffons.

l

9
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l
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Coal Mining Operations Experience

Mr. Schumaker has performed management audits of mining operations as a part of fuel procurement audits and other
investigations, including his most recent audit and prudence review of Public Service Company of New Mexico.

l"uel procurement audits of the APP Ohio Power included a review of both surface mining operations and deep mining
operations (long wall mining operations) for mines located in Ohio. Fuel procurement reviews of some of the FirstEnergy
companies included captive ruining operations.

Investigations at the City of Springfield, Missouri included surface mining operations in Pittsburg, Kansas, and Sunflower
Electric Cooperative included surface mining in the Power River Basin and Nebraska Public Power District included Power
River Basin coal sources.

Mine mouth power plant operations have been addressed in Ohio, Texas Pennsylvania, Kentucky, and North Dakota.

Electricity Supply Board of Ireland (ESB) facilities, including hydro, natural gas, oil, peat, and a new coal-tired plant

FirstEnergy, including Toledo l"dison & Cleveland Electric Illuminating (OH); American Electric Power, including
Columbus Southern Power and Ohio Power Cincinnati Gas and Electric, and Dayton Power and Light facilities

Florida Power and Light and Tampa electric facilities and Jacksonville Electric Authority facilities

Nebraska Public Power District - (Gerald (gentleman Plant

Northcm State Power (now Excel Energy) and United Power Cooperative (plant located in North Dakota, MN)

I
II
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Nova Scotia Power Incorporated

Pennsylvania Power and Light Facilities

Public Service Company of New Mexico

Springfield City (MO) Utilities with coal sources from Pittsburg, KS

Sunflower Electric Cooperative n new coalfired plant siring and fuel supply (KS)

Union Light Ilcat and Power Company

WestTexas Utilities facilities and Central Power and Light facilities

Contractor Performance Experience

|

As industry is using more outsourcings and contracting, the controls on and containment of these costs become even more
critical. Additionally it's important that the work that is performed by external vendors is monitored and controlled on a
regular basis to ensure that the work is done with quality and in a timely manner. Proper controls and monitoring procedures
need to be in place to evaluate the procedures and policies which govern the identification, evaluation, cost justification, and
selection of outside contractors and to ensure that contractors are used in an efficient and effective manner.

In Mr. Schumaker's evaluation of the above aspects he reviews contractor management control mechanisms, including the
use of nonconfonnance reporting systems and dctennines through the use of additional data/information elements areas
that act as inputs to the planning/budgeting process.

Clients have included: jersey Central Power 8: Light, APP Kentucky and Philadelphia Gas Works.i
I

I

\Vest Texas Utilities
Western Kentucky Gas Company

Corporate Governance Experience

It's all about how structure specifies the distribution of rights and responsibilities among different participants in the
corporation, such as, the board of directors managers, shareholders and other stakeholder, and spells out the rules and
procedures for making decisions on corporate affairs. In this area, Mr. Schumakcr reviews the Board of Directors
composition and function, organization structure and planning, executive compensation, relationships with affiliated
interests, management communications and control, and administrative procedures and controls.

Equitable (was Company
PILCO Energy Company
Pennsylvania Power and Light Company

Pennsylvania American Water Company
Philadelphia Gas \Vorks
Union Light Heat and Power Company

Reliability and Storm Preparedness Experience

Mr. Schumacher has engaged in efforts to assist clients in utility workforce management by reviewing operations and staffing
for storm preparedness and response. Elis energy practice is committed to providing quality methods tools, and experience
to advance the effectiveness of the clients' energy delivery businesses.

Success in today's environment depends on an energy company's ability to proactively address regulator and customer
expectations, and provide reliable service at the lowest possible cost. Mr. Schumaker works with clients to ensure the
availability of accurate and easily accessible reliability data, establish clear accountability for all process participants, and link
financial system information to reliability performance in order to enhance the decisionmaking process. I lie integrated
reliability strategy services include: strategy development, vegetation management, and implementation of several decision
support tools. His efforts include, but are not limited to:

4

O

O

Providing extensive analysis of the transformation inidadve for electric transmission and distribution operations
(including storm preparedness and response).

Evaluating distribution automation schemes which affected customers in a local area served by automated loops
for improvement in reliability as an attractive investment to supplement other initiatives to improve systemwide
reliability.

Reviewing various ways in which outage statistics arc collected, verified, and reported including implementing
computerized outage management systems (OMS) to identify the extent of the outage and predict the location of
the problem. An outage report is initiated in two basic ways. The standard method for determining the outage
start time is from a customer call reporting the outage. The outage start time is defined as the time of the customer
call. Calls are received and outage reports are entered into the GMS. Most utilities in the United States rely on this

3/70/2077 Schumacher & Company 9
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method of identifying the outage start time. With automatic meter reading technology outages arc also reported
via an AMR system.

Assessing how outages are reported analyzed dispatched and closed out.

Testing the validity of some SAIFI and CAIDI information being reported using reliability reporting sampling
wherein each outage record sampled is verified from the start time of the AMR information, includes the number
of customers affected and customer minutes, restore time,number of customers restored, and customer hours
with infonnation reported in the outage calendar.

Addressing the workforce and manpower planning process, contract versus inhouse decisionmaking,overtime
control, productivity staffing levels proposed labor saving investments, and reward systems during an audit in the
areas of work management transmission and distribution (including storm preparedness and response).

Reviewing existing reliability programs over a previous 12 month period by examining records of actions taken as a
result of the analyses from these programs. As a result of these reviews, clients have made changes in their
distribution network including such things as the as the installation of distribution automation schemes,
installation of 3phase and singlephasc rcclosers, additional animal guards replacement of equipment determined
to be less reliable than newer equipment, reconfiguration of circuits, accelerated vegetation trimming, etc.

PECO Energy
Public Service Electric & Gas

Rockland Electric
Tacoma Power

Conectiv
.lcrsey Central Power and Light Company
Kentucky Power 0ompany/.\F.P

Section 11 8: Rate Case Verification Experience

I
I
I

Mr. Scliumakcr has engaged in efforts to assist Commission Staff in verifying that the requirements of Section l 1, Public Act
No 286 of 2008 werebeing satisfied for electric utilities in the state. Regulated energy utilities file rate cases with the
Commission for approval. The Commission issues an order after reviewing the testimony and exhibits of the utility,
interveners, and the Commission Staff. He conducted orientation meetings withCommission Staff, developed a checklist to
guide the review for expected rate design, performed spot checks on cost of service study and rate design calculations made,
and drafted a report highlighting background and perspective, findings and conclusions, and recommendations.

Indiana Michigan Power
Northern States Power Company

Alhena Power Company
Consumers Energy
Detroit Edison

\\'Wisconsin Electric Power Company
\\'Wisconsin Public Service Corporation
Upper Peninsula Power Company

Nuclear Plan! Operations Experience

Mr. Schumacher has beenan Fngrglemenl Manager, Pryefl Alanqger, Lead Conn/ban/, or Terhnira/ Con.fu//ant onmore than 20
management and opcraUons reviews of nuclear power plant construction and operations and maintenance projects. He began
his career as a Mechanical/Nuclear Fnnecr for Bechtel Power ComoraNon. l Le worked in the nuclear group at several
nuclear plants in the early stages of design and constnlction, where he held the position of Nuclear Steam Supply System
(NSSS) coordinator. The NSSS consists of the reactor vessel, steam generators reactor coolant pumps and their associated
piping, values and instrumentation systems. Elis experience includes body \VestinghoL1se and Babcock and Wilcox NSSS
svsterns. Later, Mr. Schumaker was involved in reviews of nuclear plant constmcrion projects (at such companies as the
Tennessee Valley Authority, Firstlinergy, Pacific (was & Electric, among others) and the operations and maintenance of nuclear
lents at such com antes as FastEner v - including ThreeMile Island (xever .aPower Com an 5 and Enter r amen others .p p gt g gt p 5 8) a g

Turkey Point
St. Lucie

Arkansas Nuclear ()ne
Beaver Yallev
Callaway

Clients include: Bechtel Power Corporation and the following Nuclear Plants.

Clinton Hatch
Davis Bessy Hope Creek
Diablo Canyon Nine Mile Point

Palisades Palo Verde
South Texas
Susquehanna

Utility Industry Restructuring Experience

lair. Schumaker has conducted restructuring studies, compliance audits and code of conduct audits of electric and gas
utilities. Their purpose was to ensure that the incumbent utilities or their related competitive business segments do not have
an unfair competitive advantage over other, nonaffiliated purveyors of competitive services, and to evaluate and review the
allocation of costs between competitive and noncompetitive services of the utilities. lie has offered expert opinion based
on appropriate methodology, as to whether there is strict separation and allocation of each utility's revenues, costs assets,
risks, and functions between the utility's electric and/or gas distribution operations and its related competitive business
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segments. In many cases the audits (1) determined whether there is cross subsidization between utility and nonutility
segments within a public utility or holding company; (2) whether the separation of utility and nonutility organizations is
reasonable based on the state commission's affiliate relation and fair competition standards, (3) the effect on ratepayers of the
use of utility assets in the provision of nonsafetyrelated competitive services; (4) the effect on utility workers, (5) the effect
of utility practices on the market for such services; and (6) to ensure compliance with legislation. lac has given his opinion
on whether any other service(s) offered by the utilities was a competitive service. Clients include:

Elizabethtown (/as Company, NUI Corporation
N

South .jersey (res Company, South .]Hersey lndustrics Corporation

Electronic Document Management Experience

For Michigan's Department of Fnvironmental Quality (DEQ), he was Engagement Manager and Senior Consultant on a
project to provide project management and QA services for the implementation of an Electronic Document Management
System. The project began with a diagnostic review of the existing simadon, identifying issues currently impeding complete
implementation,and suggesting aprogram for moving the project forward. Alie project team,assisted DFQ personnel, is in
the process of Reengineering its records management processes and implementing a pilot electronic document management
system (EDMS) in the Storage Tank and Environmental Response divisions. This EDMS is using FileN ET for document
capture and retrieval and a custom Microsoft SQL database for managing the ongoing and backfilc conversion efforts. He
led the review and documentation of existing business processes for FDMS Reengineering and the creation of a file list, file
structure, and indexing for a database of files; established processes and priorities for back file conversion, and established
processes for electronic imaging of records. Ile is now involved in the handson implementation of die document
management system and several other enhancements to support the Freedom of Information Act (FOIL) process for which
the system is designed to streamline among other business process enhancements.

Customer Surveys and Analyses Experience
l

l

lMr. Schumaker has designed and conducted several different customer surveys as a part of several different consulting
assignments, including, but limited to:

I
I
I Q

o
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A survey to measure customer satisfaction with electric service reliability/quality, clarity of billing, rates, and services.

An Electric Service Customer Satisfaction Survey Manual to instruct electric service providers how to administer,
comprehend, interpret, and present a surveys results.

A survey to measure customers' satisfaction with current levels of services and to identify what other services customers
would be interested in obtaining from the client.

A customer attitude survey (mail survey to residential and nonresidential customers) to identify issues and concerns that
needed incorporation in the clients strategic plan.

Clients include: Illinois Commerce Commission, City of Sturgis, Michigan, and the Michigan South Central Power Agency
members: Coldwater Clinton hillsdale Marshall, and Union City.

Information Technology and Systems Experience

Mr. Schumaker has led the development and implementation of information technology plans for companies as large as a
multibillion dollar electric and gas utility, to a small 100person municipality. these information technology plans have
attempted to position an entity to capitalize on the evolving capabilities of modern information technology (hardware and
telecommunications), without pursuing a technology that "stalls" the entity - either from a financial or technology perspective.

l\k. Schumacher has been responsible for the overall project management and/or quality assurance of large client/server and
webbased systems. He has also directed the technical aspects of body client/server and web technology projects for a
variety of clients. This includes the design and development of object-oriented relational database systems for applications as
diverse as the Electronic Document Management System for the Michigan Department of Environmental Quality, a
physician and provider database for MCare, a Construction Management System for O'Neal Construction, a CRl\f/business
intelligence system for Holcim an Auto Wash Billing System for Baltimore Cass Auto \Vash, and several internal document
tracking systems time and billing, technology asset management, and project management systems. On the Middleborough
project, he developed and implemented an information technology plan that migrated the municipality to a \Vindows
network with a standard set of office automation software (Microsoft Office), electronic mail, and (»roup\Vare applications.
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lot ONeal Construction he migrated the organization to newer Widows technology environment and recommended and
implemented improvements as part of developing a formal IT plan.

He has designed and implemented both Netware and \Vindows networks for a variety of clients including
Schumaker & Companys internal network. He consults on the integration of technologies to solve an entity's business
problems, such as the installation and programming of applications for increasing the productivity of an entity's workforce
and providing an interface to the Internet for browsing and electronic mail capabilities.

During reviews, Mr. Schumaker interviews information technology managers to identify what controls and design features are
in place to limit crosscompany access to computer systems and information. lac consults on the integration of technologies to
solve an entitys business problems, such as the installation and programming of applications for increasing the productivity of
an entity's workforce and providing an interface to the Internet for browsing and electronic mail capabilities. He has also

of clients.directed the technical aspects of both client/server and web technology projects for a variety

!

:

ONeal Construction
\Vayne County Airport Authority
\Vater Services Corp. of S. Carolina
Thorondor International
Town of Middleborough (MA)

Ann Arbor Housing Commission
Ann Arbor Plastics
Baltimore Cass Auto \Vast
Bosquctte 8: Company
City of Sturgis we
Commonwealth of Pcxmsylvania

Consumers Power Company
Great Lakes Bay Michigan \Vorks!
Kingsport Power Companv
ZealCare
Michigan Department of environmental Quality
Middleborough Gas 8: electric

And.

State of Michigan, Department of Treasury, Department of Management & Budget, & Family Independence Agency

3/70/2077Schumaker & Company0
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Assignment Experience

flue following pages contain Mr. Scl\umaker's relevant client list.

Electric Utility Assignments

l

Q

9

4

Q

Arizona Public Service Company

Lead Cbfuu//ant

Coal costs and plant operations
Gas for electric power production
Nuclear fuel expense
Purchased power expense and sales for
resale

Assisted .\Arizona Corporation Commission (ACC) with a in the matter of a
fuel and purchased power procurement audit of the Arizona Public Service
Company, which included an audit of APS fuel clause filings and APS'
policies, practices, procedures nlles, accounting practices and cost
allocations including reports audits, analyses, and opinions of third party
entities, agencies, and auditors who have reviewed relevant aspects of .\PS's
business operations. I"ocus areas included: coal costs and plant operations
gas for electric power production, nuclear fuel expense, purchased power
expense and sales for resale fuel clause computations, and fuel clause related

policies rocedurcs rule cost allocations and manuals.P P

Duke Energy Kentucky

Lead Contullanl

0

9

o

Competitive business segment advantage
over other, nonaffiliated purveyors
Allocation of costs between the utilities'
competitive and noncompetitive services
Management and operations assessments
involving affiliate transactions and cost
allocations

Assisted Duke Fnergy Kentucky (13144) with an affiliate management audit in
response to the necessity of an affiliate management audit of DEF every two
years as ordered by the Kentucky Public Service Commission (KPSC) in Case
No. 2005-00228. In 2006 Cinergy Corp. the parent company of Union
Light Heat and Power Company subsequently re-named Duke Energy
Kentucky, merged with Duke Energy Corporation ..\s part of its approval of
the merger, the KPSC established fortysix merger commitments in Case No.
200500228 of which three (3), specifically Commitments 11 proper
accounting of costs, 12 maintaining appropriate cost allocation procedures
and committing to thirdparty audits, and 13 protecting against cross
subsidization specifically related directly to this audit. Schumacher & Company
consultants looked for economies, efficiencies, or improvements to benefit
DER and its ratepayers.

o
o

o

Provided an affiliate standards audit of Duke Energy Indiana (DEI) for the
Indiana Office of Utility Consumer Counselor (OUCC). This audit was
required by the approved Settlement Agreement in Cause No. 42873
(Settlement) concerning affiliate company transactions, including compliance
with the affiliate standards approved in Cause No. 42873, such as the training
and controls that Dlil has in place to prevent affiliate crosssubsidization.
Schumacher & Company consultants focused on key areas and associated
deliverables while allowing for more indepth analysis of those areas that held
opportunity for improvements.4

4

Duke Encrgv Indiana

Lear/ Conxulranl

Wholesale and generation operations
Common property  ownership with
affiliated wholesale power marketers
Name and logo sharing, tying,
space/equipment/system sharing
Corporate support to affiliates
Availability of goods and services to
(non)affi liatcd third parties

0
4

Nora ScotiaPower Incorporated

Engqgemenf Manager 68" Exert/ive (on.fu/lan/

Coal operations
Examination of access control for coal
inventory

Assisted Nova Scotia Power Incorporated (NSPT) in undertaking an audit to
examine the solid fuel inventory management function and provide
meaningful recommendations for improvement. The review addressed
adherence to good utility practice and consistency with the policies and
procedures governing fuel management as described in the NSPI Fuel
Manual. The scope of the audit included testing the assertions of existence
and valuation and an examination of access control for NSPI's coal inventory.
The process audited spanned the receipt of the physical inventory through to
financial reporting, with a particular focus on adjustments and/or
discrepancies between the physical inventory and the inventory records.

3/70/2077 Schumaker & Company 9
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4

Jmilssilc[Ills€ffs Electric
Comp:1nv¢V:mruckct Electric Comp:m}
d/b/:1 1\&nion:Il Grid (]V:1 r1on;1I Grid),
JVSTAR Ii/ccfric C11n 1p:mv (NSTHR),
WesternJVlnssachusctfs Electric Company
(H 1/500)

Pfizer/ Munqger 6 Lead Confulfanl

o

4
o
4
4
4

Hearing assistance
Electric operations
Emergency preparation and rcstoradon
Emergency response
Communications o

9

4

o

E1 Paso Electric Company

Fflgqgeme/I1 /Vlanqger QL" l"xe¢uli1/e
Cbnxullanf I

l

1
l

Q
o
4
9

Coal costs and plant operations
Nuclear fuel expenses
Line losses
Purchased power expense and sales
for resale

l

Provided the Commonwealth of Massachusetts, Department of Public
Utilities (DPU) staff on three DPU adjudications investigating the emergency
preparation and restoration of service following storms by the electric
distribution utilities in Massachusetts, specifically Massachusetts Flcctric
Company and Nantucket Electric Company d/b/a National Grid (National
Grid), NSTAR Electric Company (NSTAR), and \\'estcrn l\Iassachusetts
Flectric Company (\Vl\l}'(.o). Our inquiry in these matters focused on the
companies' compliance with the DPU's perfonnancc standards for emergency
preparedness and restoration of service, including:

Preparation for and management of the restoration efforts with respect to
Tropical Storm Irene and/or the October 201 1 Snowstorm
Allocation of company resources in the affected communities
Communications with state, municipal, and public safety officials and
with the DPU
Dissemination of timely information to the public
Identification of company practices that require improvement, if any

.\assisted the New Mexico Public Regulation Commission (NMPRL) staff in a
prudence review and audit of the fuel and purchased power cost adjustment
clause (fuel clause) and related documentation of the electric business
opcradons of l.l Paso Flectric Company (EpE), specifically to provide
professional auditing and pmdencc review services of lil'l"s fuel and
purchased power costs, fuel clause filings and related documentation for the
period ofjanuary 1 2010 through December 31, 2010. This review
investigated whether EPE's calculation of the fuel clause was accurate and the
costs included in the fuel clause included only allowed costs and EPE's current
accounting and internal control policies, management practices, and operational
procedures as they pertain to EPE's administration of the fuel clause were
effective and met related requirements. l

l
l

o

O

4

9
4

o

4
9

jersey Central Power & Light

Pried Manager €L~ Exerutizle Cbn.fu//an/ I
Fuel procurement and purchasing
Market conditions
Recommendations and review of
previous analysis
Remediation costs
Distribution and operations
maintenance
Extensions and upgrades to provide
regulated services
Clean energy
Contractor performance

Assisted the New jerscy Board of Public Utilities in an audit of die affiliated
transactions between jersey Central Power and Light (]CP&I.) and its affiliates,
and a comprehensive management audit ofICP&L. Task areas included an
examination of affiliate relationships and cost allocation methodologies,
executive management and corporate governance, organization structure,
human resources, strategic planning, finance, accounting and property records
cash management, procurement and purchasing of energy, distribution and
operation management, extensions arid upgrades to provide regulated services,
clean energy, market conditions, contractor performance customer service,
external relations, support services, and a review of actions taken by]cp&L
regarding prior audits..\s part of the audit Schumaker & Company reviewed
and assessed affiliate cost allocation methodologies to determine accounting
and allocation procedures for separating the costs of intercompany
transactions. Analysis determined if current accounting and allocation
procedures wereequitable fair, and did not favor certain affiliates overlCP&L
and its ratepayers. Additionally, examination assessed the electric generation
policies, distribution policies, and assignment strategies of]CP&L and its
affiliates.

o

i 4

Provided fuel cost recovery rider audit cosourcing assistance to Dayton Power
and Light Company (DP&I.) to prepare DP&L for its annual review and audit
to take place in the first quarter of 2011 for calendar year 2010. Items covered
in the scope of work included fuel prices, allocation between wholesale and
retail, sharing of gains and losses, coal handling costs, environmental
compliance, PIMrelated charges, power plant performance, and utility industry
perspective.

9

Dayton Power & Light Compaq
Pnjec/ Manager 28" Exam/ive Come//ant I

Fuel procurement procedures and
practices
Operations and maintenance
practices
Management performance

3/70/2077Schumaker & CompanyQ
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State ofillaine Public Advocate

4

lirggageme/11Ala/zuger48" Fxetw/ive (e//.fu/lu/Il I

Regulatory and reliability merger
implications

Provided regulatory and litigation support to the Public Advocate in its
intervention in a petition tiled on March 18, 2010 Ar the Maine Public Utilities
Commission by Bangor HydroElectric Power Company Maine Public Service
Company Maine Flectric Power Company Inc. and Chester SVC Partnership
requesting an approval of reorganization (35A l\l.R.S.A. 708 and 1103)
financial provisions. Specifically, Schumaker & Company consultants were
responsible for analyzing all pertinent data and presenting overall
recommendations on the regulatory (including reliability) implications of the
proposed merger.

4
9
o

Duke Energy Ohio

Engagement/ Ma/zqger 28" Exetufive Con.fu//ant I

Coal costs and plant operations
Power interruptions
Midwest ISO charges analysis

Assisted the Public Udlitics Commission of Ohio (PUCO) staff in a
management/performance and financial audit of the fuel and purchased power
and system reliability tracker riders of Duke Energy Ohio, Inc. Specifically,
conducted an audit of the company's fuel costs (including any renewable energy
costs) plus an audit of system reliability costs. This audit addressed the
management/performance and financial aspects of the recovery mechanism. It
consisted of a threeyear audit cycle (2009-201 l) with a complete and thorough
audit being conducted in each year of the audit cycle. The initial audit included
the actual cost for Rider PTCI"PP and SRT for the months]anuary through
December 2009.

0
4
o
4

Public ServiceCompanyo f t e n Alexico

Engagement [Manager Cb I8.\e¢v4/iz/e (.infu//an/ I

Coal costs and lent o orationsp P
Nuclear fuel expenses
Line losses
Purchased power expense and sales for
resale

Assisted the New Mexico Public Regulation Commission (NMPRC) staff in a
prudence review and audit of the fuel and purchased power cost adjustment
clause (fuel clause) and related documentation of the electric business operations
of Public Service Company of New Mexico In spec ie,  to provide
professional auditing and prudence review services of PNM's fuel and purchased
power costs, fuel clause filings and related documentation for the period ofjune
1, 2008 Lhroughjune 30, 2009. This review provided documented evidence on
the following:

9 PNM's calculation of the fuel clause is accurate and the costs included in
the fuel clause include only allowed costs

4 Pnl\I's current accounting and internal control policies, management
practices, and operational procedures as they pertain to PPM's
administration of the fuel clause are effective and meet related requirements

]Vcu_]erscv Board ofPublic Ufilirics

fcrsqv Ccnrml Pmrcr :and Light Company
GPU Encrfy

Public 5cnicc Electric & Gas Company
Rockland Electric Conzpam
Cnnccrir

o
4
4

Engagef/re/1/ A/Ia/zqger 28° Lead Conf/4//an/

Flectric system reljabilitv
Workforce management
Iransmission/distribution operations
and maintenance

Engaged to assist Board of Public Utility (BPU) staff in reviewing and
monitoring the implementation of recommendations resulting from an
investigation of New ]erscy's electric utilities' system reliability. Assisted BPU
staff in the review and investigation of the information supplied by each of New
]Hersey's four electric utilities, in connection with the implementation of the
selected recommendations as ordered by the Board. Particular emphasis was
placed on each utility's activities to improve and/or maintain CAIDI and SAID]
indicators at acceptable levels. in particular, issues regarding utilities work force
management electric system distribution planning and engineering practices,
transmission and substation maintenance practices and procedures were
addressed during our investigations. \Vorked closely with and at the direction of
the BPU staff in reviewing the implementation of the recommendations.

Performed an assessment of the reliability of service within AEP/Kenruckys
distribution system in its Hazard service territory (a forested mountainous
terrain), which has historically experienced a greater number of electric service
interruptions than other ..\Iii/Kentucky service areas and additionally these
interruptions have tended to be longer in duration.

o
4
4
o

AEP/Kentucky

Payed Manager QL* Lead Con.ru/!an/

Asset management
Engineering and construction
Transmission and distribution operations
Vegetation management
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o
4
4
0
4

Pcnns ylv:mia Power& Light Company

IfI!guqemeril/ Pm/er/ Ala/lager and Lear/ (.bn.ru/lan/

Executive management and organization
Strategic planning
Power production
Fuels management
Transmission and distribution
Engineering and construction

Performed a management and operations review of all areas of l)P&l.'s
operations. This study included an indepth investigation of affirmative
action/EEO programs, salaries, wages and benefits, staffing plans and
levels, corporatewide information technology, power plant materials
management, nuclear de commissioning, competitive position of inhouse
construction and maintenance work forces, and others. Total estimated
annual and onetime savings and/or increased efficiency associated with
recommendations were in excess of $70 million (annual) and $40 million
(onetime).

o
4

Performed a comprehensive management and operations review which
focused on executive management and human resources, electric operations
(transmission, distribution, and substation) and information technology.
Reviewed activities performed at Kingsport Power Company and its
affiliate, Appalachian Power Company (in Virginia) and American Electric
Power Service Corporation (in Ohio).

O
4

Kingsport Power Company

Engqgemenf Managerand Lend (..onJu/laI1/

Electric operations and distribution
Executive management and human
resources
Cost allocation
Information technology

l

lPICO Energy Company

Pm/er/ Manager and Lead Con:/4//an/
\9

o

Performed a stratified management and operations audit of PFC() Energy
Company (PECO) for the Pennsylvania Public Utility Commission
(PaPUC) in with the primary focus areas being PECO, Fxelon l"nergy
Delivery (END), and Fxclon Business Services Company (FBSC) functional
areas, whose costs are borne ultimately by Pennsylvania ratepayers.
Schumacher & Company's diagnostic review of functional areas and in-depth
analyses of preidentified issues (including both electric and gas operations)
assessed the condition of each functional area or business unit against
evaluative criteria or expected business practice to determine if appropriate
management controls, processes and systems were in place. Ilise analyses
were of sufficient depth to provide specific recommendations for changes
together with projected costs and potential dollar savings or other
quantifiable benefits, if any.

O
4
o
o
4
4
0
4
4

Project planning/scheduling
Data and statistics research and
benchmarking analysis
Executive management
Gas supply
Electric/gas operations/reliability
Emergency response
GIS
Corporate governance
Customer service
Shareholder proposals
Merger agreement review

Performed a review of charges associated with the services provided by a
services company to its affiliates. The review was to determine whether the
services were reasonable necessary and nonduplicative and to assess if
charges were calculated in compliance with appropriate allocation formulae.4

4

1935 Public Utility Holding Company
I .cad Cbnxullanf

Affiliate relationships and transactions
Cost allocation

Performed a focused management :Md operations review evaluating
organizational structure/ management/staffing, executive compensation,
customer service operations, and management efficiency and cost controls.

o

O
0
4

Central M:1ii1e Power Company

Lear/Comwllanl and I i>\7'ef1 IVy/nerr

Urganizational structure/management
and staffing
Flectric operations
Customer service operations
Management efficiency and cost control

Performed a management and operations review involving all operations
functions and the companys relationship with i ts parent company CSW.
Investigated the areas of executive management and organization electric
operations and power generation.4

O
o

West Texas Ut1Hties Company

Engqgemenl/ PayedManager and Lead Conru/!an/

Executive management and organization
Electric operations
Power generation
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9

Ohio 's Bearer Vwllcy Ihzir No. 2

FngqgezneIIl/ Pmjecf A la/lager

Fngineering and construction

Reviewed and evaluated studies of construction costs according to the
comprehensives of coverage, conformance to Generally Accepted
Auditing Standards and Ohio prudence standards, the validity of the
findings and conclusions and the cogency of the supporting
documentation. Recommended a course of action for the
commission.

Conducted an investigation and analyzed information for rate case
preparation. Prepared cost reconciliation that identified reasons for
cost overruns. Analyzed project cost and schedule control systems
and tools Recommended cost tracking systems for future
construction projects. Reviewed construction productivity and
analyzed the effectiveness of productivity programs.

4

4

4

o

PSE&G's I -Iopc Crock 1VucIcur Plant

Engqgemenl/ PayedManager

Analysis of construction costs
Cost control systems
Constriction productivity
Project management

Conducted a review of electric fuel procurement practices and
procedures of two APP subsidiary companies. Analyzed affiliated
mines (surface and deep mines) and fuel procurement planning, long
term contracts, and spot procurement. Made recommendations on
strategic planning, purchasing policies, and marketing programs.o

0

o

o

Ohio Power Company
Columbus Southern Pmvcr Comp:mr

Engugemenl/ Pm/edManger

Fuel procurement

Strategic planning

Purchasing

Marketing

Reviewed and evaluated cost overruns and testified iii support of

findings at rate proceeding. Testimony resulted in a \X'PSC order to

remove $5 million from \VEPCO's rate base request for the Pleasant

Prairie project.
9

W0.sconsinElectric Power Company's Pleasant
Prairie Unit I

Engageme/1//Prqe¢1 Manager and Eajber/ lifne.r.r

Analysis of construction costs

l
l

l
l
l

Performed a focused management and operations that rmicwed an

examination of electric generation activities. It encompassed fossil

(peat oil natural gas, and coal) generation and hydro generation in the

three generating regions of ESB. Assessed fossil fuel procurement,

system dispatch and purchase power, and power plant performance.

4

o

o

The Elccrricigv Supply Board oflreland

Lead Conrullanl

Fossil fuel procurement
System dispatch and power purchase
Power plant performance

l
lReviewed power generation and fuels management. Assessed Hatch

nuclear generating station organization, operations and maintenance,

hydro generation, and several fossil generating stations, including

Bowen (3200 Mw).o

O

o

Georgia Power Company

Lead Cantullanl

Field station organization

Operations and maintenance

Power generation

Nebraska Public Power District

Lead Con.f/4/Ian/

9
4

Engineering and constriction
Transmission and distribution

Performed a focusedmanagement and operations review
encompassing all electric generation activities, including fossil
engineering and construction fossil generation, electric transmission
and distribution, operations and maintenance, and customer service
operations.

Performed a focused management and operations review that

encompassed all electric generation activities including fossil

generation electric transmission and distribution, operations and

maintenance, and customer service operations.4

o

]Vew Orleans Public Scnicc Corporation

Lead Corfu//an/

Fossil generation

Transmission and distribution operations and
maintenance

I
:I
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Wl Perfonncd a focused management and operations review of electric
transmission and distribution as well as engineering and construction.

|
I

v

I

v

I

I

4

0

Columbus Southern Power Comply

I :ad (.on.f///fan/

Engineering and construction
Transmission and distribution

II

Conducted a management and operations review of the Kentucky division
of Cincinnati (yes & Electric Company. Led the investigation of
organization and management, strategic and corporate planning, electric
and gas operations, and management and legal services.O

4
o
4

Uni on Li ght, Heat and Power Company

Erggzgemenl/ Prrjer/ Managerand LeadConn///an!

Organization and management
Electric and gas operations
Strategic and corporate planning
Legal services

t
l
l
tConducted pcrfonnance reviews of the fuel procurement policies and

practices. These assessments included fossil and nuclear fuel procurement,
system dis arch and purchase ewer and ewer lent performance.3 p

l

4
4
4

Toledo Edison Company
C/cvcland Electric Illuminating Company
National Gas and Oil Corporation
Cincinnati Gas and Electric Company

I .end (.bnJu//a/H and l".xper/ [Vi//1e.r.r

Fossil and nuclear fuel procurement
System dispatch and power purchase
Power plant perfonnance

3/10/2017Schumaker & Company0
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Gas Utility Assignments

o
4

4
4

4
0
9
4

Phi ladelphia Gas Works

Pnfyea/ Manager loud Conxullanl

Project planning and scheduling
Executive management and human
resources
Corporate governance
System reliability  and related
operat ions
Gas operat ions/supply
Leak detection
Emergency preparedness
Contractor oversight policies and
procedures

Performed a stratif ied management and operations audit of Philadelphia (»as \Vorks
(P(»\V). Alie primary focus was the business components of POW that are subject to
regulation by the Pennsylvania Public Utility  Commission, specifically  any functions
supporting P(/\\ /  serv ice production and delivery whose costs are borne ult im ately  by
Pennsylvania ratepayers. The objectives included the determ ination of what
improvements, if any, can be accomplished in the management and operations of
P(w\V pursuant to Section 522(b) of the Public Utility  Code 66 Pa. (LS. §522(b).
Specifically, Schumacher & Company looked for economies, efficiencies, or
improvements which benefit PG\V and its ratepayers. In doing so, Schurnakcr &
Com pany identif ied which econom ically  practical opportunit ies for cost sav ing
measures could be instituted. This audit consisted of a three-step study process,
including a diagnostic review that assessed the condition of each functional area or
business unit against evaluative criteria or expected business practice and an indepth
analysis of preidentif ied areas or issues.

o

o
4
4
o

National Fuel Gas Distribzmbn
Corporation

Pm/e/.1 /Manager Lead €8" Prinwpa/ Co/IJu//a/n

Corporate m ission, objectives, goals
and planning
Performance and results management
System planning
Energy supply and procurem ent
Load forecasting

Assisted the New York State Department of Public Serv ice (NYSDPS) in a
com prehensive m anagem ent audit  of National Fuel Gas Distribut ion Corporation
(NFGDC). The prim ary  focus w as the business com ponents of  NFGD(I 's New
York gas business w ith an emphasis on NF(»DC's effectiveness in meeting its
perfonnance goals and the extent to which there are opportunit ies for
im provem ent. The objectives included determ ination of possible im provem ents
for management and operations in areas such as corporate m ission, objectives,
goals and planning affiliate relationships and transactions; load forecasting;
supply  procurem ent system  planning ; capital and 08:31 budgeting program  and
project planning and management, work force management, and performance
and results measurement. This audit consisted of a three-step study process,
including a diagnostic review that assessed the condition of each functional area
or business unit against evaluative criteria or expected business practice and an in
depth analysis of preidentif ied areas or issues.

O

4

4

4

Equi t ab l e  Gas Com pany

Prier/ /Wanqger Eb Execuliz/e Confu//ard I

Project planning and scheduling
Gas supply and operations
System reliability performance and
related operations
Customer service, billing, and
collect ion funct ions

Performed a stratif ied management and operations audit of Equitable Gas
Com pany (ECC), a subsidiary  of EQT Corporation, and its relat ionship w ith its
affiliates. The primary focus of this management and operations audit are the
business components of E(»C that are still subject to regulation by the
Pennsylvania Public Utility  Commission, specif ically  ECC serv ice delivery and
product ion w hose costs are borne ult im ately  by Pennsylvania ratepayers. Inc
objectives include the detennination of what improvements, if any, can be
accomplished in the management and operations of ETC pursuant to Section
522(b) of the Public Utility  Code 66 Pa. CS. §522(b). Specif ically ,
Schum aker 8: Com pany looked for econom ics eff iciencies, or im provem ents
which benefit ECC and its ratepayers. in doing so, Schumacher & Company
identif ies which, if any, econom ically  practical opportunit ies for cost saving
measures and/or better service can be instituted.

0
4
9

4

Phi ladelphia Gas Works

Prayer/ Manager 28" Exam/iz/e Comullanl I

Project planning and scheduling
Gas supply
System reliability performance and
related operations
Custom er sendce, billing and
collect ion funct ions

Performed a stratif ied management and operations audit of Philadelphia Gas
\Y'orks (PGw). The prim ary focus of this m anagem ent and operations audit is to
review those PGW business components subject to regulation by the PaPUC,
specif ically  PGW serv ice delivery and production whose costs are hom e
ultimately by Pennsylvania ratepayers. Schumacher & Company diagnostic review
of functional areas and indepth analyses of preidentif ied issues assess the
condit ion of, eff iciencies, or im provem ents which benefit  PGW and its
ratepayers. In doing so, Schuinaker & Com pany identif ied which, if  any,
economically practical opportunities for cost saving measures can be instituted.

3/70/2077 Schumaker & Company 9
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PECO Energy Company

Pnyecf Manager and I .end ( }m.m//a/1/

o
o

Performed a straiNed management and operations audit of PFC() Energy
Company (PECK) for the Pennsylvania Public Utility Commission (PaPUC)
in with the primary focus areas being PICO, lxelon Energy Delivery (EED),
and Fxelon Business Services Company (EBSC) functional areas whose costs
arc home ultimately by Pennsylvania ratepayers. Schumaker & Company's
diagnostic review of functional areas and in depth analyses of preidentified
issues (including both electric and gas operations) assessed the condition of
each functional area or business unit against evaluative criteria or expected
business practice to detennine if appropriate management controls, processes,
and systems were in place. These analyses were of sufficient depth to provide
specific recommendations for changes together with projected costs and
potential dollar savings or other quantifiable benefits, if any.

o

9

0

O

o

Q

4

6

O

Project planning/scheduling
Data and statistics research and
benchmarking analysis
executive management
Gas supply
Electric/gas operations/reliability
Emergency response
GIS
Corporate governance
Customer service
Shareholder proposals
Merger agreement review

Conducted compliance audits of the competitive services of Ncwlersev's gas
utilities, specilicallv South jersey Gas Company (South jersey Industries
Corporation), New jersey Natural Gas Company (New jersey Resources
Corporation), and lilizabethtown Gas Company (NUI Corporation) as a part
of the utility industry restructuring in Ncwjersey. The purpose of these
audits was to ensure that the utilities or their related competitive business
segments do not have an unfair competitive advantage over other, non
affiliated purveyors of competitive services, arid to evaluate and review the
allocation of costs between the utilities' competitive and noncompetitive
services.

o
4
O
4

Elizabethtown Gas Company
1VUI Corpor:mon

]Vcu]crscv Natural Gas Company
Ncvvjcrsey Resources Corporation

South jersey Gus Compzany
South fcrscy Industries Corporation

Engagement Manager Q# I .had Cbn.ru//an/

Restructuring
Affiliate relations
Competitive services
Code of conduct

Philadelphia Gas Works

Lead Con.fu//an/'

4
4

Evaluation of implementation of earlier
management audit

4

Performed a followup review approximately two years after the completion
of a management and operations review, in which he completed the
following:

Reviewed results of the additional studies recommended during the
management audit

Developed a request for proposal for longterm strategic options

Performed a management and operations review of all company operations,
administrative functions, and relations between \\/KG and its parent
company, A.ll\IOS. Significant emphasis was placed on customer service,
gas operations, and organization and management changes following the
recent acquisition of \Vl~l(1 by A1I\lOS.

4
9
4

W estern Kenmc lq Gas  Company

Engagemefzf/ Pnykc/ Manager and Lead Comwlfanl

Executive management and organization
Gas operations
Affiliated relationships/transactions

Performed a management and operations review of this cityowned entity.
Investigated executive management and its relations with customers and
various political entities. Study was conducted amidst a highly charged
(political) environment surrounding all interaction between the Commission
and the Gas \Vorks.

o
4
4

Philadelphia Gas Works

Pnjefl Manager andLead Cbmwlianl

Executive management and organization
Gas operations
Customer services and relations

Reviewed and evaluated purchasing practices of three natural gas utilities for
the Maryland Public Scnicc Commission. In addition, he developed training
materials and conducted a training program for commission staff personnel,
thereby allowing them to continue the annual review and assessment of the
natural gas plans submitted by each company.

Q

B:1IaimorcGas & Electric Company
Columbia ofMaijy1:mdInc.
Wasluhgton Gas Light Company

Engagement/ Pnyerl A/lanager and Lead Coniullanl

Gas purchasing practices

3/10/2077Schumacher & Companye
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Pnyerl Ala/lager 6" Exetw/i1le Calm//lan! I

Performed a management and operations review in which he investigated the
areas of organization and executive management human resources
corporate planning legal services, compensation and staffing, and allocation
o f fees.4

4
6
4
O
o

Peoples 1V:1 tumI Gas Company

Pmjer/ Manager

Urbanization and executive management
lluman resources
Corporate planning
Legal services
Compensation and staffing
Allocation of fees

lConducted a management and operations review of one of the largest meter
shop facilities in the country.

4

Southern California Gas Company

Lead Come/la/u

Meter shop operations

I

I
I
I
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Pnjerf Manager 28" Exetuiiife Conn///ant I

Water/Wastewater Utility Assignments

Cir" of Toledo, Dcparrmenr ofPllblic
Utilities

4

Provided an independent performance audit of the City ofloledo
Department of Public Utilities (DPU) for the specific purpose of assessing
current operations and proposing improvements in planning and processes
to assure that future capital expenditures are made on a timely basis,
scheduled maintenance and repairs arc done when necessary, appropriate
staffing levels are maintained, and best management practices of the
industry are incorporated in the DPU's long term plans.o

0
4

4
0

Engqgemenf/ ])"1/ed Ma/uger Cb .Ye/zirzr Co/1.fu//a/H

Fxecutivc 8: performance
management/measuremcnt
Water/wastewater operations
Strategic planning
Customer service, complaints and
Inquiries
External relations
Information technology sendccs

O

lo

Philzzdelplzia \Vatcr Dcparfnlcnr

lllgagemenl/ Pried Manager e9I.ead Co/1fu//aM

\\"attar and wastewater field operations,
workforce, and service levels
Best practices comparison

l1
l

Provided a management support study for the Philadelphia \Voter
Department U'\\ 'D) customer service and field operations activities to
optimize operations, including evaluation omits resource utilization, so as
to ensure that it is cost effective, to improve customer service, and to meet
its core services and regulatory requirements in a responsible way.

In the evaluation of the field operations area, Mr. Schumakcr reviewed
P\VD's existing practices in design functions and their ability to
communicate with field construction personnel, planning, past and current
construction projects for performance in planning, scheduling, cost
minimization and efficiency, accuracy of documentation, response time,
and performance of P\5VD's operations and maintenance, and engineering
economics methodology and their ability to coordinate PWD's operations
in an optimal manner.

o
4

Utilities, Inc./Tuin Lakes
Engage/nen//Pnyed Manager e9"§enior Conroy/tant

Water and wastewater operations
Customer service and key support units

Provided a management and operations audit of Twin Lakes utility
organization and its affiliate, Water Service Corporation (WSC), on behalf
of the Indiana Utility Regulatory Commission (IURC), including
operations, customer service/support units, and financial management.
loc study was organized into three task areas. The first task area was a
detailed analysis of the financial management oflwin Lakes Utilities. The
SCCOI1d task area was examinations of the water and wastewater utility
operations workforce and service levels. The third task area comprised
key Utilities Inc. units that support Twin Lakes Utilities, including
customer service operations, and included an examination of their
operations workforce, and contribution to the mission of the utilities.

4
o

4

Tennessee-American Water Company

.Yenior Co/1:14/fun!

Affiliate relationships
Management effectiveness and cost
competitiveness
Communications and planning

Performed an affiliate audit of Tennessee-American Water Company
(T;\\VC) at the request of the Tennessee Regulatory Authority (IRA).
The audit included an investigation and assessment of the American \Vater
\lUorks Service Company management performance and decisions relating
to internal processes and internal controls involving affiliate relationships
and transactions, and the resiting recommendations of any management
process changes needed for those controls and implementation. Further
the audit evaluated the charges allocated to T.\\X'C, including the
efficiency of processes and/or functions performed on behalf of T.\\VC
as well as the accuracy and reasonableness of the allocation factors utilized.

United WaterNexvjersqr
Lead Comwllanf

Perfomncd a comprehensive management audit in which the area of
customer services was analyzed including telephone center operations,
credit and collections meter reading, meter investigators and the meter

I

3/10/2017Schumaker & CompanyQ
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25

shop.Q
9

Customer services
Cost allocation

l

l

l

l

l

l

l

l

l
l

1
l

l

l
l
\

W
l

l
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Payer/ Alanqger 68° Exeruliue Co/uu/Ian! I

\V:ltcr Services Cozpomtion of
South Carolina

O

O

4

4

4

4
9
4
o
4
4
4
4

E/lgqgemenl /Wunager Tb Lead (bn.ru//an!

Project planning and scheduling
Analytical discipline
Planning concepts and practices
Organization design
Customer service
Water operations
Pricing strategies
Technology tools and Lraining

Perfonned a management and operations review and assessment of Water
Services Corporation (\VS(I) of South Carolina for the State of South
Carolina Office of Regulatory Staff (ORS) with specific focus on the
operations of the five subsidiary water and wastewater companies that
operate in South Carolina:

Carolina Water Service, Inc. (C\VS)
Tera Cay Water Service, Inc. (l.C\VS)
Utilities Services of South Carolina Inc. (USSC)
Southland Utilities, Inc. (SU)
United Utility Companies, Inc. (UUC)

The bottom line of this project was to determine whether the rates charged
to the South Carolina ratepayers can be reduced through the
implementation of greater efficiencies in organizations, operations, or both.
Additionally, another relevant analysis was a determination of whether the
ratepayers of South Carolina were being properly and economically served
by the range of corporate services that are provided to the WSC operations
in South Carolina by the managers located in both \\cat Columbia and
Northbrook. Significant consideration was given to investigation of the
potential benefits that would result from the consolidation or merger of
\VSC's affiliated companies. l

l

4
4

4

Pcnnsy lnania-Anic r icun W ater  Company

Iixetu/ive Cb/Liu//an/ I

Water operations
Customer service billing, and collection
functions
Operational performance

Performed a stratified management and operations audit of Pennsylvania
American \Vater Company (PAWC) for the Pennsylvania Public Utility
Commission (PaPUC) with the primary focus areas being costs borne
ultimately by Pennsylvania ratepayers. Schumakcr 8: Company's diagnostic
review of functional areas and in-depth analyses of pre-identified issues
assess the condition of each functional area or business unit against
evaluative criteria or expected business practice to determine if appropriate
management controls, processes, and systems were in place. Ilise analyses
are of sufficient depth to proMde specific recommendations for changes
together with projected costs and potential dollar savings or other
quantifiable benefits, if any.

I
l

Pcrfonncd a management and operations review of all company functions,
giving specific emphasis to staffing and compensation levels, management
information systems, allocation of fees from affiliated companies customer
services engineering and construction, operations and maintenance, water
purchase agreements, and capacity planning.

o
o
4
4
o

Philadelphia Suburban W'lfcr Cwnpzmy

l8ngagemeII//Pryed Manager and Lead Cof1.ru//an!

Customer services
Engineering and construction
Operations and maintenance
Cost allocation
Capacity planning

General "Mfenvorks Corporation oPine
Bluff

Performed a management and operations review focused on affiliate
relationships, water operations, customer services, and financial
management. Elis final report was submitted as testimony in a general rate
hearing of General \Vatcrworks Corporation of Pine Bluffs.

4
4
0

Iingagemenl/ Prgerf Manager and LeadCon.fu/lan/

Affiliated relationships and transaction
\Vater operations
Customer service

Performed a management and operations review of all functions within the
company and the relationships with its parent company and affiliates.
Investigated the areas of executive management and corporate planning.

o

O

Kcnruelqv-Aincrican Water Company

Eqgqgelnenl/ Payed Mafzqgcr and Lead Const//an/

Executive management
Corporate planning

3/70/2077Schumaker & CompanyQ



y

27Fxbibil BMn De/mzk .Wbumakeh <;wc®. 1m4p"" MCLVE, M(.1SA
Prier/1Wa/mger 28" Exert/ive (.bn.fu/laf1/ I

Telecommunications Assignments

Vlvizozz New link

Pm/£41Manager

4
4
4

O

o

Organization and management
Capital and maintenance planning
Customer services and field
operations
Performance analysis and statistics
Best practice comparisons

.\analyzed, documented, and verified through findings based on identifiable and
measurable information and data, to ensure that Verizon NY's existing service
quality plans and practices of the five VIP service objectives (customer trouble
report rate, percent out of service over 24 hours, percent installation completed in
five days, PSC complaints and outliers) NY telephone service standards, and
company guidelines meet applicable service quality performance standards
including reasonably foreseeable events and contingencies. Developed and
documented recommendations to improve or modify these service quality
practices and/or plans where existing plans and practices were not sufficient to
ensure that applicable standards were met. Reviewed Verizon NYs processes for
service quality performance and its employees, technology and work processes
related to the planning, design, construction, installation, maintenance, repair, and
delivery of product to retail customers within Verizon NYs service territory.

VerizonP(IIHS\]\1lI1i!l

Iliad C0/Lfu//a/1/

o
4

Network performance metrics
Performance assurance plan

Pcrfonned a review and evaluation of the perfonnance metrics and related
remedies of Verizon Pennsylvania, Inc. (Verizon l'.\) as required by the
Pennsylvania Public Utility Commission. ReNewed and evaluated performance
metrics for eight different domains, specifically preordering, ordering,
provisioning maintenance and repair billing network performance, operator
services and general standards. This review and evaluation involved obtaining the
source information from Verizon and replicating the information and calculations
in a separate data warehouse using various technologies, such as Uracle bi, SAS,
and Microsoft SQL server tools. Developed computer code to represent the CZC
performance metrics and worked with Verizon PA and the PaPUC to resolve
differences identified.

I

i
I
I

l

4
4
9
o

ALL TEL Pennsylvania

Lead Confu//an/

Customer services
Marketing
Telephone operations
Network planning, engineering,
and eonstrucdon

Performed a stratified management and operations review in which he focused on
various functions and activities performed by ALLTEL Pennsylvania, its
associated companies (ALLTEL Telephone Service Corporat ion,  AIL L
Corporate Services, ALLTEL Supply, ALLTEL Publishing), or its parent
company (ALLTEL Corporation). Involved heavily in the areas of telephone
operations (engineering construction, and maintenance) regional operations
(I&R Network etc.) business office and repair center operations, and marketing
activities.

l
l
I
l
l

SBC Afncritcclz In d iu m
1
l
1
3o

o

EfggugemezziManager €8"LeadCoruulfanl

Call center operations
Field operations

Performed management and operations analyses of existing practices as part of a
focused review of service quality performance and related plans and practices of
SBC Ameritech Indiana including its call center and field operations. Perfonned
a historical review of operations to help identify those causal factors that led up to
the service problems that were experienced in the year 2000. Performed
computerbased analyses of a wide range of available performance statistics to
determine how well specific geographical service areas were performing in
relation to the norm for Ameritech Indiana. lurther defined the quality of service
provision by looking for trends in the underlying operational data of Ameritech
Indiana that was linked directly or indirectly, to the quality of service provided.

Commonwealth Telephone
Company

Lead (.bn.r/4/lan/

Performed a stratified management audit involving a diagnostic review of all
company operations, followed by an indepth review of nine preidentified issues.
Involved heavily in the areas of telephone operations (engineering, construction
and maintenance), regional operations (I&R, Network, etc.), business office and
repair center operations, and marketing activities. Identified over $500,000 in
annual savings plus other benefits.

o
O
0
o

Customer services
Marketing
Telephone operations
Network planning, engineering,

3/70/2077 Sc h u ma k e r  & Co mp a n y 9
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and construction
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0

Illinois Bell Telephone Comp:mv

l.4v11/ (bnfulla/ll

Affiliated relationships and
transactions

Performed a focused review of the relationship between IT :Md its affiliates-
Ameritech Corporate .\1neritech Services, Inc., \mer tech Information Systems,
Inc., and Bell Communications Research, Inc. (Bellcore)-for the Illinois
Commerce Commission. This assessment involved a comprehensive review that
particularly focused on Il3l"s billings to various affiliates and the cost value, and
impact of these affiliate relationships on Illinois ratepayers.

U S WEST, Inc

4

Conducted regulatory impact reviews for a lhree»State Steering Committee
(TSSC) of Arizona, Iowa, and Oregon on behalf of the U S \VEST Regional
Oversight Committee, which is composed of the 14 states served by U S WEST
Communications. Addressed various aspects of the affiliated relationships and
transactions between two unregulated U S WEST affiliates-U S \VEST, Inc. and
Advanced Technologies Inc.-and the impact these transactions had on
U S \VFsl Communications ratepayers.

4

Dad Corfu/lan/

Affiliated relationships and
transactions

U S lVESTAdlanced Technologies,
Inc.

Review Dinerlor and Lear/ Con.ru//an/

Affiliated relationships and
transactions

0

o

Performed a focused management and operations review involving affiliated
transactions and associated allocation methodologies between New England
Telephone Company and the major NYNEX affiliates, which include NYNFX
Service Company, the NYNEX Corporate organization, and other smaller
affiliates. The review also included a critical assessment of such items as cost
allocation methodologies, benefits to ratepayers, and cost causal analysis.

New England Telephone Company

Eqgagemenl Ma/Iqger and Lead Con.ru//an/

Affiliated relationships and
transactions
Service company support of
telephone operations

l
l
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MunicipalElectric and Gas Assignments

4

4

Q

Cir  o f  Tacoma,  Depar tmen t  o fPub l ic
Uti l i t ies, Light Div is ion

Engzgemenr/Pm/ev! Manager el" Lead Co/1.ru/Ian!

Management and operations
Performance management program
Asset management for engineering,
construction & maintenance, and electric
service

\assisted the City of Tacoma, Department of Public Uti li ties, Light Division
(db Tacoma Power) with a comprehensive review and assessment of
Tacoma Power Transmission and Distribution (1&D) Sections' management
and operation practices Sehumaker & Company applied an Enterprise
Performance Management approach that emphasized the relationship
between service levels and costs. The mission of the enterprise was to
provide good service at the lowest longterm total cost. Further every
enterprise management team has the responsibility to develop, implement
and execute a performance management program that delivers measurable
good sendce at the lowest longtcrm total cost. Elie Schumacher & Company
approach evaluated the service and cost performances of Tacoma Powers
T&D Section and recommended improvements in service levels as
appropriate and cost reductions as practical.

City o/Srurgis
Sturgis, Jlliclzigzzn

Pried A/lanager and Xenior Conxu//ant

Performed a management and operations review, conducted a customer
satisfaction and needs assessment, performed a competitive assessment and
benchmarking study, and developed a strategic plan. Addressed the changes
occurring within the electric utility industry and the competitive threats felt
by the city.O

4

4

Customer survcv
Competitive assessment/benchmarking
Electric operations, transmission, and
distribution

l

i

l

Performed a competitive assessment of this municipal gas and electric
department, including a management review of all functional areas and
benchmarking of major performance indicators in relation to other
Massachusetts municipalities and to the best practices of other public and
investor-owned uti li ties.o

4
4
o

Aliddleborough Gas & Electr ic  Department
Mfddlebomugh, Massachusetts

Prqec/ Manager and Senior CozIxulfanl

Competitive assessment/benchmarking
Management arid operations review
Communication with utility board
Electric operations and distribution

Developed, performed, and analyzed the results of a customer survey to
assess satisfaction with the city utility services as well as some other city
services. Customer survey was n followup survey to one that had been
conducted two years earlier.

o

City o[Co1du:1tef Board ofPublic Ut17irics
Coldwater, Miclligazz

Payed Manager and .Ye/liar Co/tru//an/

Customer satisfaction survey
i
i
l City ofHi11sd;I lc  Board ofPublic  Ur17iucs

EngagementManager and Lead Conroy//ant

4 Strategic planning

Developed a strategic plan involving the creation of a mission statement
identification of the organizations strengths, weaknesses, opportunities, and
threats and fonnulation of longterm goals and objectives in support of the
mission.

0
4
o

o

Alichlgan South Central Power Agency

Engagement/ PayedManager and Yembr Coluullanl

Customer survey
Competitive assessment/benchmarking
Relationship development .. commercial
and industrial customers
Communication with boards and councils

Assisted in the development of a strategic plan for this agency owned by five
Michigan municipalities, specifically Coldwater, Clinton, Hillsdale, Marshall
and Union City. Addressed the changes occurring within the electric utility
industry and the competitive threats being felt by the agency. The effort
involved the performance of (1) a competitive assessment/benchmarking of
the power agency and (2) a customer attitude survey (mail survey to
residential and nonresidcntial customers) to identify issues and concerns that
needed incorporation in the strategic plan. The results of these efforts were
presented at the agency's annual meeting with customers/owners. Following
the strategic plan development Schumaker & Company was engaged to
create, design, and implement a relationship development program involving
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37

the commercial and industrial customers of each municipality.

I
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s

O

Cir 0fiVi/cs @'VIic111;gan) Utilities
Depurrmen r

Eqgagemenl/ Pried Manager and I :ad Confulfaril

Management and operations

Performed a management and operations review which was used to
develop a longterm plan for this 55person uti li ties department.
Identified potential benefits approaching 250,000 yearly for the electric,
water, and wastewater operations, which totaled $9 million in revenues
annually.

l
l

|
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Other State Commission Assignments

o

4

MicI1:111Public Service Commission

Prgevl Lear/ 6~ .Yenior Coruulfanl

Public Act 286 Section ll verification
involving rate cases
Multiple electric company reviews

Assisted the Regulated Fnergy Dhision of the Michigan Public Service
Commission by verifying that the requirements of Section 1 1, Public .\ct
No. 286 of 2008 are being satisfied beginning with rate case orders issued
after January l, 2009 for each electric utility in the state, including Detroit
Edison, Consumers Energy, Upper Peninsula Power Company,
\Visconsin Flectric Power Company, Alhena Power Company, Indiana
Michigan Power, Northern States Power Company, and Wisconsin Public
Service Corporation. Regulated energy utilities file rate cases with the
Commission for approval. The Commission issues an order after
reviewing the testimony and exhibits of the utility, interveners and the
Commission staff. Subsection (1) of Section 11 of PA 286 requires the
Commission to phase in electric rates equal to the cost of providing
service to each customer class over a period of five years from the
effective date of this act unless an exception is met. Therefore, for each
regulated electric utility with more than one million retail customers
(Consumers Energy and Detroit Edison), the MPSC is phasing in electric
rates equal to the cost of providing service to each customer class before
October 2013. lor each regulated electric utility with less than one
million retail customers (all others in Micliigan), as mentioned in
Subsection (2) as an exception, the phasein period for costofservice
rates can exceed five years.

Illhmis Commerce Commission
l

i

1
l

Designed survey to measure customer satisfaction with electric service
reliability/qualitv, clarity of billing, rates, and services, and provided an
Electric Service Customer Satisfaction Survey Manual to instruct electric
service providers how to administer the survey and understand, interpret,
and present its results.

0
0
4

Engqgemenf Manager and Senior Con.ru//an/

Customer satisfaction survey design
Training manual in survey implementation
Survey implementation training workshops

:
I
i
I

O

Arkansas Public Senice Commission

I .cad Co/rru//ant

Project management training

Provided training to the APSC staff on how to proceed with the
monitoring and control of a management and operations review.
Prepared both written and oral reviews of the proposal and detailed work
plan from the consultant team. Schumacher 8: Company also assisted the
APSC in managing the review conducted by the outside consultant team.

3/70/2077 Schumaker & Company 9
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State and Local Government Assignments

Smrc of \W1s11ington Wlzisrlcblower
Program

Senior Cantu/lan/

o

O

Regulatory compliance

Efficiency and effectiveness

Assisted the \\"washington Office of Financial Management (OFM) to perform n
performance audit of the \Vashington State employee \Vhistleblower Program
(\Vhistleblower Program) in which focus areas included: whether the program was
acquiring, protecting and using its resources such as personnel property and
space economically and efficiently the cause of inefficiencies or uneconomical
practices, whether the program has complied with laws and rules on matters of
economy and efficiency, the extent to which the desired results or benefits
established by the legislature are being achieved; the effectiveness of the program,
whether the staff has complied with significant laws and rules applicable to the
program and the appropriate procedures were in place to ensure confidentiality
of the source documents.

O

Great Lakes Bay Michigan Works!

Pnyeff Manager .Yenior Cam////aI11

Information technology
l

Assisted (1I.BM\V! b . rovidin information tcclmolo I l evaluation to. . 5 P 8 81 .
provide analysis and recommendations on the (»LBM\*("s I1 services, staffing
levels, skills, and capabilities, departmental structure, infrastruchurc and

com utin resources, metrics and associated conformance results includingp g p g
incorporation of best practices, etc.

l

l

l

l

Sta fe ofllliclugzm
Dcpanmcnt of Trcasuq

5eniorAna/yr/

4 Business process review

Provided a business process review (EAR) of sales and use tax audits/processing

for Lhe Michigan Department of Treasury to provide a higher level of service to

Treasury customers and Michigan citizens while reducing costs and gaining

efficiencies. Schumaker & Company reviewed internal Treasury's sales and use

tax audit and processing processes in the Tax Compliance Bureau (TCB), and

processes in other State departments, which impacted TCB's activities.

C i r of Ann Arbor
Housing Commission, Michigan

Lead Coluullanl

I
I
I

4

o

4

Operational practices

Techno logy

Capital needs assessment

.\ssisted the Ann .\rbor Housing Commission (AAI IC) in an operational
assessment wide an emphasis on financial decisions involving the organization.
Specifically, Schumaker & Company performed three key assessments: 1) a high-
level analysis of the existing organization structure of services involving major
areas of AAHC operations, 2) an evaluation of the present staffing structure for
appropriateness, effectiveness, and efficiency of operations, and 3) an assessment
of department processes for improved effectiveness and efficiencies with a goal
to create an organizational climate of empowerment and accountability.
Schumakcr & Company identified potential organizational, staffing and business
process changes for consideration by .inc management..\ fiveyear strategic

plan was addressed and a final report written.

Citv oDe:lrborn, /Vichlgan

[fad Cef1.ru//aIH

4
4

Camp Dearborn
MIS Technology Committee

.\assisted the City of Dearborn, who like many organizations was faced with

delivering essential services to its citizens with a reduced level of resources, by

performing an assessment of selected units, specifically Camp Dearborn, as a

means to streamline and consolidate its operations, eliminate nonessential

services, and optimize overall level of resources involved in achieving its goals.

Also provided consulting services to the City's Technology Committee regarding

a definition of its role in relation to its five subcommittees, to l\f1S, and to City

administration so that problems are efficiently resolved and progress is steady,

definition of die role of the Eve subcommittees, and establishment of a oneyear

development plan to carry forward the recommendations of a previously-defined

Technology Committee report.
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o

O

O

Q

Provided services to assist the \\"acne County Airport Authority (\VC.\A)
Information Technology Division in identifying technology business initiatives
and updating its annual performance plan at the Detroit Metropolitan \Vayne
County Airport. Interviews with key management and staff were crucial to assess
customer business needs and identify \VC\¢\'s technology initiatives for the next
five years, determine if changes are required of the Department oflechnology
services portfolio in order to continue to effectively and efficiently acct division
business needs, determine the impact of current technology and/or airport
business trends on the plan, and develop the plan to reflect project deliverables.

4

WézyncConn fv Airport Authorigv

I)'yer/ l\la/lager 6° lead Co/1.r////a/N
Project planning and scheduling
Analysis/development of project
plan, planning concepts/practices
Customer technology and services
needs assessment
Technology trends tracking, tools
and training
Security vision and strategy

Snare of1\{ic111g;m
Oflfcc ofIYn:mci:1I and Insurance
Regulation

.YeniorConroy//an!

4
4

Organization and management
Measurement tool development

Conducted an assessment of the State of Michigan, Office of Financial and
Insurance Rcguladon (OFIR), Mortgage Examination and Investigation Section.
Interviews and research were conducted to identify and describe characteristics of
six state mortgage regulatory programs including their organizational framework,
employee training, and best practices/techniques. Also included was an
assessment of the current complaintbased approach versus routine examination
approach on a 36/48 month cycle. Quantitative data was identified and captured
to develop a tool for OFIR to process the data in measuring the impact of
additional staffing in reducing predatory lending practices. Recommended action
plans to implement given those findings.

4

I
I o

Recommended cost reduction planning and potential revenue enhancement
initiatives based on process mapping and analysis of key processes for
designated departments (fire and public works plus potentially reviewing
police, transportation, and health/wellness promotion in future months).
These plans/initiatives address risks associated with implementation, not only
within the designated departments, but especially its potential impact on the
delivery of services to the residents and surrounding communities.

Circ ofDerroit, Michigan

Lead Conrulfanl

Development and analysis of process
maps (fire/public works)
Development of findings,
conclusions, and recommendations
(fire/public works)

Sratc of./Michigan
Department ofSt2fe Police

.seniorCofuu//a/u

Assisted Michigan State Police (MSP) in developing an objective needs assessment
and overall financial disbursement strategy for the specific monies collected under
the authority of Public Act 78 of 1999, Section 409(E), specifically the ll7'ireler.r E91 I

Assisted
0
4

Needs assessment
Financial disbursement strategy

5.03 Prionf) Fund, whose monies were collected over a hovear timeframe.
in developing a strategy for disbursement of these monies to provide appropriate
funding for identified and needed services, initiatives, and products developed
criteria for selection and evaluated proposals from the public safety answer point
(PSAP) community for disbursement of funds, and recommended proposals for
consideration by the Michigan Legislature.

Smzc o[M1c}1ig:mDLp:1nmcnt of
Environmental Qzmlitv,
Air Quzliq Division

Pr ied A/Ianqger

9
9
4
4
o
O
4

]aim applications design sessions
Scope statement
Estimate package
Project planning and scheduling
Cost/benefit analysis
Risk management plan
Process and systems improvements
design

4
9
4
4
4
4
0
4
4

Performed a thorough and comprehensive assessment of existing systems and
processes. Existing processes were inefficient and existing systems needed significant
improvement. Delivered a comprehensive business process reengineering strategy
and a highlevel project plan for systems redesign efforts. By working closely with
Air Quality Division staff and understanding their needs outlined process
improvements, scoped system improvements and delivered a strategy that exceeded
expectations. Estimate package developed included the following;

Outline existing business processes
Recommended business process improvements
Risk management plan
Cost/benefit analysis
\\/ark breakdown structure
Highlevel project plan, schedule, costs, and design for MAERS enhancement
I highlevel project plan, schedule, costs, and design for EI Toolkit enhancement
Highlevel system integration plan, schedule, and costs
Recommendations for improvements and possible alternative solutions
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Pried Manager 48"Emvruline Co/Lfu//ant I

Stare oflVlichigzm
Department ofEn\irunmcnto/ Qu:1li{v

Pm/ed /Warn/ger €L~ Lead (.bn.fu//an/

O Records management Reengineering
6 File structure and indexing
o Imaging

Provided project management and Q.\ services for the implementation of an

electronic document management system (FDMS). The project began with a

diagnostic review of the existing situation, identifying issues currently impeding

complete implementation, and suggesting a program for moving the project forward.

The project team assisted by DlQ personnel, is in the process of Reengineering its

records management processes and implementing a pilot FDMS in the Storage Tank

and l:nvironmcntal Response divisions. The IDMS is using FilenF.l fo r document

capture and retrieval and a custom Microsoft SQL database for managing the

ongoing and backfire conversion efforts. Mr. Schumacher led the review and

documentation of existing business processes for EDMS reengineering and the

create;ion of a file list, file structure, and indexing for a database of files; established

processes and priorities for back tile conversion, and established processes for

electronic imaging of records. He is now involved in the handson implementation

of the document management system and several other enhancements to support the

Freedom of Information Act (FOIL) process for which the system is designed to

streamline other business process enhancements.

o

o

Site o{Micn1g:m
Dcp:1nnzem of Trcasuqv
Department o!]\Ian:1gcInent & Budget
Fanuly Independence Agency

.Yenior ( .bmrullanl 9

9

0

4

0

o

4

Performed a study of the existing work processes and systems for priming and

disbursing State of Michigan warrants, resulting in the following:

Review and assessment of the current situation and existing policy processes,

and procedures

Findings, conclusions, and recommendations, including identification of
alternative technologies for enhancing quality, controls, and efficiency of
operations
Surveys of other organizations
Alternatives/cost analysis
Implementation strategy and plan

i

l

I

Warrant rocessin work flowsP g
Techno lo strata and

unplcmentauon

Benchmarking organizations, bodl

private and public sector, erformjnP P p g
snmxlar 2covl0€s

l

l

i
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Information Technology Assignments

o
4

Amati-serv Group

Przybr/ Manager

Project management
Software design and development

Performed a customer relationship management ((iRi\Il systems review for this
small service firm. Developed a disaster recovery plan for the older existing
systems and began to develop and implement a migration plan for rewriting the
application in .Na"l. and Microsoft SQI. Server. Teclmologies used: Microsoft
.NOT and SQL Server

1

l
l

lBalthnore Cass  Auto Wézsh

Pm/ed Manager 6" Lear/ (.af1.ru/lan/

o Software design development and
implementation

\

Designed, developed, implemented, and supported a billing and accounts
receivable application. This application summarizes and tracks charges incurred
by Auto Wash customers (such as Detroit Edison, the City of Detroit and other
major companies) who have standing contracts for their services. The application
supports the monthly billing and accounts receivable process. This application
replaced an earlier application written in software that was no longer supported.
This application permitted the company to continue their current operations.

M-CARE

Pnyei/ A/larlqger 6° LeadCont/4//am

4 Software design, development, and
implementation

I

I

Designed, developed, implemented and supported a participating provider
database application for
lfcARE the health management organization designed by the University of
Michigan. This application allows MCARE staff and providers to maintain up
tothe-minute information about participating providers, including location and
specialization, for laICARL participants. The application provides management
information that is printed and distributed to MCARI providers as quarterly
provider directories.

This application has been in use for over three years and the client saw a return
on the investment on this application in less than one year. In addition,
personnel resources that had been previously devoted to dies effort were reduced
by two fulltime equivalents and an even greater cost savings has been achieved
by making this information available on the Internet and significantly reducing
the publication of paper directories.

i
I.
i

.

o

Aljddleborough Gas & Electr ic
Dop2!uIlcI1f
Aliddlcborouglz, Massachusetts

Pnjerf Manager and Senior Conn///an/

Network design and installation

Developed and implemented an infonnation technology plan that migrated
Middleborough to a Windows NT network with a standard set of office
automation software (Microsoft Office), electronic mail, and Groupware
applications. This migration included the installation of a new server and new
workstations (a standardized workstation) and the implementation of a \V.\N
using the municipalitys electric distribution system facilities.

O'Ncal Construct ion

Pnyev/ Ala/1ager QL" Lead CoI1.fu//un/

o

9

Technology design and
implementation
Software design, development, and
implementation

Originallv engaged to correct technical problems associated with a Netware to
\Vindows NT migration by another vendor, Schumacher & Company performed
as the IT department for ONeal Construction. Numerous security and
configuration issues were addressed in the original migration. Assisted in IT
improvements, including workstation hardware and software upgrades,
reconfiguring of \Vindows NT server, implementation of Exchange mail system
and enhancing Internet access capabilities. Recommended to management and
implemented the migration to a new server and all new workstations to meet
performance needs of the users. Provided ongoing network support.

Also designed and developed a constriction cost projection model to develop
cost projections on individual projects using ODBC connector to access historical
construction costs for O'NeaTs FOREFRONT accounting system (a Retrieve
database) on a real time basis. The application used OLE to populate the
information into an Access database for further analysis and presentation. It
permits O'Neal Construction project managers to create real time costs
projections throughout the construction project.
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Prykcl Manager 83" Exefulizfe Corfu//an! I

Thorondor Intetnznionul

.Ye/:for Co/Ifu//a/#

Q

Provided ongoing support of network support as well as assistance with IT
improvements, including workstation hardware and software upgrades reconfiguring of
Windows NT Server, \Vir1d<>ws NT Workstation and Windows 98 workstations
implementation of Exchange Mai] system and enhancing Internet access capabilities.

o

Technology design and
implementation
Software design,
development, and
implementation

9

Ann Arbor Plastics

Ann Aroma Mir/Jégan

4
4

FRP system selection
Business process
Reengineering

!
II
i

For this Michigan-based manufacturer of plastic display units, Schumaker & Company
performed a business process Reengineering project to identify potential opportunities
for improvements in the flow of information and paperwork in the materials
management and order entry/fulfillment processes. Detailed flowcharts of the two
existing business process flows were developed. Analysis of these flowcharts, in
conjunction with company management, revealed numerous potential areas for
improvement. Formulated a listing of recommendations to take advantage of
opportunities for improvement. Implementation of these recommendations by
management resulted in significant gains in the efficiency and cost effectiveness of the
overall business process. As a result of this, Schumaker 84 Company was contracted to
assist the company in the identification of an ERP system that would better meet the
needs of .\nm Arbor Plastics, especially in regard to the ability to support projected
future growth. This ERP requirements definition and selection/implementation
project is currently in process.

4

Bosqucrtc & Company

]\Iefu/ark Corfu//an!

o Technology design and
implementation
Network support

Upgraded the Novell 3.2 OS to Novel] 4.2, overseeing and maintaining the Novell 4.11
50~user network with two remote locations connected via pointtopoint fractional Tl
to a Citrix \\inflame 1.7 server (NT 3.51 platform). Recommended network upgrades,
ordering equipment, configuring, and installing workstations (\Y"in95 & \Win98) to
operate properly for TCP/IP DSL connection to Internet, and \VinTam software.
Additionally, acted as the primary point of contact for utilities, performed
troubleshooting and training on our Applied Systems\X'inTam & DosTam v.6.03
software; general MS Office training; general Internet Browsing and Email training; and
general maintenance and management of the Cordial telephone, Konica & Pitney
Bowes fax HP lllsi psi, 4P, and various ink]et 8.: Office jet printers, in addition to
Konica printer/copier troubleshooting and training.

Investigated new business opportunities for the Information Systems Department.
Identified several opportunities, but advised client not to pursue due to resource
requirements and lack of competitive advantage.

4
o

Consumers Power Comp; mv

Fryer/ Manager and Lead Con.ru//an/

Service bureau analysis
Information technology

4
4

Consumers Poircr Company

Pnye:l Manager and I .end Cbnfulfazil

IT systems planning
Information technology

(.oordinated the implementation of a formalized information systems planning process,
which became the fundamental planning process governing the company's hardware,
software, telecommunications, and office automation expenditures. Assignment
involved holding briefings with upper management, establishinga systems planning
organization, developing specific systems planning activities and schedules, and
defining the content of the systems plan document.

4

Consumers  Power  Company

Pried Manager and Lead Corfu//ant

Information technology
planning

Assisted in developing of a longrange plan for meeting information and computer
system needs of the energy supply. The plan identified two major system needs: 1) a
new power plant maintenance management system and 2) a nuclear plant admittance
system. The utility subsequently developed and is marketing to other utilities in
addition to inhouse use. The stud also resulted in several smaller system and1
procedural improvements.

3/10/2017Schumacher 8¢ Company9
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Consumers  Pmvcr  Company

Pm/ed Mu/zqgef and Lead Co/I.f/4//a/I/

0 Information technology planning

Developed longrange information technology plan for the nuclear department.
In addition, conducted a separate investigation of the use of outside computer
resources for nuclear processing. The decision was made to continue using the
outside services for processing, however, the same methodology was applied
three years later to warrant moving the processing inhousc, which resulted in
more than $250,000 in annual savings.

Provided project management services for Schumaker & Company's internal
Visual Basic/SQL Server applications tailored to consulting business needs,
including:

4 A time and expense tracking system that can organize4

Internal Schumakcr & C0n1p;mv
Projects

Prier/ Manager 28" Lead Co/1.ru/tan!

Systems design, development, and
implementation

o

4

4

4

0

O

O

TEIKY . .
information by client, project, deliverable and staff person for project
management and invoicing purposes.

In/zrma/ion Media 68' Rzmr//Jr Ma/zageme/11 yr/e/21 Dafabaxe - A r e c o r d s

management system that catalogs all information stored in office
bookcases and file cabinets in a readily retrievable form.

PMIA ._ ;\ project management documentation system that implements
the project management principles contained in the Project Management
Institute's Project Management Body of Knowledge.

_Q/WX - An application that facilitates quality management by tracking
issues, actions, change orders, defects, etc., for large projects.

IT Daiabaxe _ An application that facilitates the tracking of available
hardware and software within an organization.

Con/ad ,Manager Alai/in_g DB and LeadManqgemen/ DB - Mailing databases for
managing prospective clients and generating mailing lists.

Kgln/0 -  A database for managing and storing important personal
information, including online account information, credit card
information, membership information such as frequent flyer and diner
accounts, etc., and other pertinent data.

MediaCo/kr/:bn DB - A database for organizing and maintaining
information on various media (CDs, DVDs, and Video)
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References

References are provided in the following tables.

ReferencesProject DatesProjec t List

junl; 2012
lL\\' 2013

National Fuel Gas Distr ibution
Corporation

Mr. Jeremy Routhier james, NYSDPS
(518) 4738149

.]eremv.Routherlamcs@dps.ny.gov

EI Paso Electric Company OCT 2010
APR 2011

1

State Agenc y /Other

New York Publi c  Service
Commi ssi on
Three Empi re State Plaza
Albany, NY 12223-1350

New Mexico Public
Regulation Commission
1120 Paseo De Peralto
(P.E.R.A. Building)
Santa Fe, NM 87504

] ULY 2009
FEB 2010

Public Service Company of New
Mexico

AUG
l

Fuel cost recovery rider audit jUN
2010

jersey Central Power & Light Company .RUN 2010 .-
JUN 201 1

Mr. Marc Martinez, Uti li ty Economist
(505) 8275858
1\Iarc.2\Iartinezl@state.nm.us

Mr. Marc Martinez, Uti li ty  Economist
(505) 8275858
Marc.Marlincz1 @statc.nm.us

Ms. . Indy Baker DPL Director,
I ntimal Audi t
(937) 259-7905
judy.bakcr@dplinc.com

Mr. Art Gallon
6092921664
Arthur.Gallin@bpu.state.nj.us
Mr. Gary Schmidt

Day ton Power  ac  Light
Company
1065 W oodman Dr ive
Day ton,  OH 45432

New jersey Board of Public
Utilities
44 South Clinton,  9th Floor
Trenton,  N]  08625-0350

QGa .Schmo a b t .n..us

NOV 2000
APR 2001

My. Chris Molnar
(973) 6487690
moln¢r@bpu.state.n9.us

jersey Central Power & Light
Company/GPU Energy
Public Service Electric & Gas Company
Rockland Electric Company
Conecriv

.YuL 2000 -
OCT 2000

SouMjcrsey Gas Company
New jersey Natural Gas Company
Elizabeth town Gas Company

United Water New jersey APR 1996 -
AUG 1996

I

Duke Energy Ohio, Inc.

]\Ir. Jim R€kl.1]8k
(973) 6484516
rekulak@bpu.state.nj.us

Mr . lim Rekulak
(973) 6484516
rekulak(iDbpu.slatc.nj.us

Ms. Tamara Turkenton
(614) 4661825

. h .QTamm :Turk n n o Q

Publi c  Uti l i t i es
Commissi on of  Ohio
180 East Broad Street
Columbus,  OH 43215-3793

TennesseeAmerican \Y/ater Company

I AN 2010 -
MAY 2010
(I  ollow up in
rhrcc subsequent
years)

FEB -jUI.y
2010

Kingsport Power Company

Tennessee Regulatory
Author i ty
460 James Robertson
Parkway
Nashvi lle,  TN 37243- 0505

FEB -  SEP
1996

Mr. Richard Collier, Attorney
(615) 7413191 x 170
Richard.Collicr@m.gov

Mr.  \Vi lliam H.  Novak
(WHN Consulting, formerly  Atlanta
Gas Light Company and TRY)
(713) 2981760
halnovak@whnconsulting.com
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l

ReferencesProject DatesProject List
Philadelphia Gas \\'arks 1

W
()Cl 2007 -DEC
2008

lai 2008 -
AUG 2008

PcnnsvlvaniaAmerican \Vatcr
Company

State Agency/Other
Pennsylvania Public Utility
Commission
400 Third Street
Commonwealth Keystone
Bldg.
Harrisburg, PA 17105-3265

PEC() Energy Company ]UN 2006 -
AUG 2007

Verizon PA MAY 2003
SEP 2003I

Mr. john Crista, Management Audit
(717) 7720317
jclista@statc.pa.us

Mr. john Crista, Management Audit
(717) 7720317
jclista@state.pa.us

Mr. john Clista, Management Audit
(717) 7720317
jclista@statc.pa.us

Mr. Louis Mazda, Project Officer
(717) 7720300
lomazza@statc.pa.us

Mr. Dennis I Iosler
(717) 7835000

Mr. Allen Gardocky

FEB 1993
jUN 1994

SEP 1989
SEP 1990

Pennsylvania Power & Light
Company

Philadelphia Suburban \Voter
Company

APP Kentucky AUG 2002
FEB 2003

Mr. john Rog fess
(502) 5643940
jarogncss@mail.smte.ky.us

Kentucky Public Service
Commission
211 Sower Blvd.
Frankfort, KY 40601

KentuckyAmerican Water
Company

NOV 1990 -
]un 19m

Air. Aaron Greenwel]
(502) 5643940
adgreenwcl@mai1.state.ky.us

\X'estcrn Kentucky Gas Company APR 1989
DEC 1989

Mr. Aaron Grecnwcll
(502) 5643940

no l 215m l. tate.k .

OCT 1988 -
AUG 1989

Union Light Heat and Power
Company

Mr. Aaron Greenwell
(502) 5643940
adgrcenwel(&2mail.state.kv.us

Verizon New York OCT 2003
SEP. 2004

FEB 2002
SEP 2002

Mr. john Coleman, Service Quality
Audit Project Manager
(581) 4862947
john colcman@dps.statc.ny.us

Ms. Bonnie Simmons, Attorney
(317) 2653676

SBC Ameritech Indiana &
Settling Parties

£7 79 11 <1 c .com

New York Public Service
Commission
Three Empire Plaza
Albany, NY 12223-1350

SBC Ameritech Indiana
240 North Meridian St.
Indianapolis, IN 46204
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